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® You probably have noticed how often it happens 
that the finest quality of hay is in the outer part of the 
bale. Yet it was all alike when baled. The difference 
is in access by air for the final curing in storage. 
Effective access involves both the distance from the 
surface and the density of the hay. 


The Case Ventilated Bale is formed with air tunnels, 
or ducts, from end to end through the dense center of 
the bale. It’s almost like putting the inside on the 
outside. Whether space-piled or random-dropped, with 
natural or forced air-flow, ventilated bales take their 
final cure faster, more uniformly. 


Ventilated bales take no added time, labor or ex- 
pense. They are just as firm, neat and uniform in size 
as the Case Slicer-Baler has always made. They have 
the same strong wire ties that stay tied. By preserving 
more of aroma and sweetness, vitamins and nutrients, 
they produce more of meat and milk, enhance the final 
yield per acre and per man-hour. 
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Ventilated bales are the result of years of development by Case engi- 
neers. Two years of testing by an agricultural college compared 
ventilated bales with conventional bales of the same hays, handled 


and stored the same. Professional graders found the hay in venti- us aE Re fs ge 
lated bales of consistently higher average quality. All Case Slicer- —= f asec Ps — a 
Balers are now built with Bale Ventilator. It also is available for = FF =~ 7 ame , — 


installation on machines in use. J. I. Case Co., Racine, Wis. Ue, Leen SSeS, Sa «Bae 
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AN AID TO MOISTURE CONTROL I 


UTE Sy. 


PROBLEM: 


Livestock and poultry build up a high moisture 
content in farm structures. 


What harm does this moisture do? 


1. By condensing on windows in cold weather, it rots or 
Wrusts the window frames and often the structure beneath. 


en 


4 
q 
q 


This costs time and money for painting and replacement. 


i2. Steamy windowpanes gather more dirt and dust, cutting 
Hlown daylight. The moisture and collected dirt provide 
reeding ground for bacteria. 


>. Cold windows upset the smooth flow of the ventilation 

Required to carry off excessive moisture. The moist air is 

Srawn to the cold glass, where it condenses and runs down 
ustead of being carried outside by ventilation. 


M. It creates a cold, damp environment that is insanitary 
nd unhealthful for livestock and poultry. 


SOLUTION: 


Thermopane* insulating glass helps overcome these 
problems. It is double-glass—two panes with 
dehydrated air sealed between them. It insulates 
the window so that the inside pane stays warmer. 


Two Panes of Glass 


Blanket of Dry Air 


Bondermetic 
Seal* 
(Metal-to-Glass) 


Cutaway View of 
Thermopane 


What benefits are achieved? 


1. Condensation on windows is materially reduced. Thus, 
buildings are protected from rot or rust ... keep in better 
condition. 


2. Windows stay cleaner—transmit more daylight—collect 
less bacteria. 


3. Down drafts are minimized—so that the planned flow of 
air can carry off the animal-produced moisture more 
efficiently. 


4. Barns stay warmer in cold weather, hence more healthful. 


Thermopane provides the benefits of window insulation 
without the bother of storm sash. It permits the use of 
larger windows for more daylight... for more desirable 
working conditions ... for the better sanitation of a well- 
daylighted barn. 


Thermopane reduces heat loss, conserves animal-produced 
heat and helps maintain more uniform temperatures. It 
permits designing buildings to take advantage of solar heat. 


Consult an L-O-F distributor or dealer for size data, or 
write for our Thermopane literature. And feel free to write 
us on specific problems in glazing farm buildings. 


*® 


MADE ONLY BY LIBBEY-OWENS-FORD GLASS COMPANY 


2715 Nicholas Building, Toledo 3, Ohio 
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Engineering Service to Farmers 


LOGICAL phase of progress in agricultural engineering 
A is making genuine engineering service directly available to 
farmers in a number of communities. 

The job being done by Hansen Brothers at Hillsdale, Illi- 
nois, was recently reported in a popular farm publication of 
national circulation. This report has already served to stimu- 
late and uncover interest among farmers and agricultural en- 
gineers in other areas. 

Attempts to make agricultural engineering service directly 
available to farmers are far from new. They date back prac- 
tically to the beginning of agricultural engineering. They have 
iot been uniformly successful. 

Many agricultural engineers have seen that making engi- 
neering service readily available to farmers is important to 
progress in agricultural engineering. They have also seen the 
opportunity inherent in a whole community of unserved poten- 
ual clients for agricultural engineering service. 

On the other hand, it has often been difficult to justify the 
service economically, in terms of the individual job, adequate 
practice, combination with engineering practice in other fields, 
or combination of professional engineering with contracting 
or with retail sales and service of farm building materials and 
mechanical equipment. 

Several factors in the Hansen Brothers setup warrant study 
in developing an understanding of their success, and a picture 
of the possibilities for the success of similar agencies in other 
farming communities. 

The Hansens are operating in their home community, 
where they know the people, the type of farming, and farm 
conditions. 

They are located at the crossroad village center of a pros- 
perous farming community, where they avoid unproductive 
high overhead. They are close to their clients and customers, 
where travel time need not eat into their operating efficiency. 

They are both well-trained, experienced, and competent 
agricultural engineers. They maintain contact with other ag- 
ricultural engineers and with progress in this field by member- 
ship in the American Society of Agricultural Engineers and 
other available means. 

Together with their three main assistants, they provide one 
organization competent to handle a wide variety of technical 
and operating problems. 

They have established favorable and cooperative working 
relationships with other distributors, dealers, contractors, and 
their local bank. 

A well-balanced seasonal routine and slack period manu- 
facture of special equipment provide for effective use of their 
time. Prompt emergency service shows understanding appre- 
ciation of the value of time to their farm clients and customers. 

They help farmers to hold down cash costs by effective use 
of available farm labor with the necessary minimum of tech- 
nical supervision. 

In brief, they have put their organization in a position to 
tackle practically any engineering problem a farmer in their 
area might put to them; to work out a solution; to provide 
the materials, equipment, supervision, and necessary labor to 
put the solution in effect; to see that it works; and to keep it 
working, at investment and service costs economically justifi- 
able and satisfactory to farmers. 

They know how to get agricultural engineerin 
materials, and equipment accepted and iactiveh, 
profit and satisfaction by individual farmers. 

About all that a farmer in their area has to do to capitalize 
on the agricultural engineering knowledge and progress ap- 
plicable to his particular situation is to call on the Hansen 
Brothers and be guided by their recommendations. Enough 


knowledge, 
y used with 


Index to Volume 30 (1949) of 
Agricultural Engineering 


A COPY of the title page and index for Vol. 30 (Jan- 
uary to December, 1949), of AGRICULTURAL ENGI- 
NEERING is included with the mailing of this issue to 
all ASAE members and to non-member subscribers. 


farmers are doing that to make it profitable and interesting for 
them to provide this service. 

They have made their organization an important agency 
of genuine service to their community. They are helping to 
create the buying power necessary to their continued success. 

If a similar service were available to most of the farmers 
in the United States, who knows what the effect might be on 
the pace of progress in farm practice; on the pressure for 
further research, extension and agricultural training to make 
the most of that progress; on the total genuine economic serv- 
ice rendered by farmers; on the character and extent of farm 
demand for production and consumer goods; on the demand 
for further agricultural engineering progress? 

This is no idle hypothetical question. Rapid development 
of similar services in other farm communities in the next 20 
years is a Strong possibility. They may develop as rapidly as 
the essential combinations of capital, locations, commercial 
services, and properly qualified professional agricultural engi- 
neers can be brought together. The way has been cleared by 
increasing farm acceptance of agricultural engineering, farm 
mechanization, labor-saving practices, urban conveniences, and 
cash income operations; and by examples such as that provid- 
ed by the Hansen Brothers. 


An Alternative to the Strike 


(= OF the great needs of the present seems to be an 
alternative to the strike. Recognition of the strike as a 
legal labor measure should not prevent a search for some 
more generally satisfactory action to be taken when arbitration 
fails. 

As a weapon, the strike is a “blunderbuss,” with a wide- 
shot pattern and a recoil which hit the user and a lot of other 
people fully as hard as it hits the employer. 

As an hypothetical example of a possible alternative to the 
strike, we suggest a “turnover”. This would amount to a 
trial period during which the union or the government, or 
both, would guarantee the protection of the owner’s property 
rights and values while pay rates, policies and practices de- 
manded by the union were tried out in practice. There would 
be, in effect, a “turnover” of certain management responsibilities 
to the union. The union leaders would become responsible to 
their members for the preservation of the employer's ability 
to employ them, as well as for pay rates and working condi- 
tions. 

Continued operation and pay would be the outstanding 
feature of the “turnover.” Production or service of the or- 
ganization might even be improved. The union leaders would 
have a chance to get a realistic picture of the management’s 
problems. And the plan might quickly show what could and 
could not be done in any particular case in the interest of all 
concerned. 

Maybe this idea wouldn’t work, but it seems likely that 
some engineer with creative imagination and a public-relations 
perspective might be able to devise a newer and better 
mechanism for settling disputes between labor and employers 
when arbitration fails. Some progressive labor organization 
and equally progressive employer would probably be willing 
to give it a fair trial. The strike, too, was once only a 
new idea. 


ree eS eee +, (S/he | = | Shae aera Pre ane See Caskme ibm ote oe oe iB ae “he aan | = 
ae Pees ; aie hess i Bs A evs a ier ee Soe as ete ae ¥ eet cat hee eae a . eat ca Oe a . 
Bo ee ese 4 ae yeaa} Ages oS ae | alien ok Bae we 2 tp; ai ea : nebcare i i anes 
ee 5) 60 eda Sng VS | 2 Sn Oe ama hs aM ree et ee . ; ae } 
Fee CE ig anes a ae i oes Smet eka eR ceeds wee: 34 Sig eet j : 
A 
ee 11 
—, 
SSS SSS SSS 
eee eee aaa... 
ee 
! cli quite iinet 
} 
‘ e 
q 
§ 
’ 
; 
| 
: / 
, 
} ot 
4 
Be | 
U 
1 
| 
|e 
| 
) ; 
| | 
3 
i 
A 
4 
 } 
= 
‘ 
3 
a 
ie 
ae 
4 
et 
‘ 
I 
| 
4 
ia 
eat 
SS 
oe] 
é | 
4 
3 
E 
ae Pee. fod gia Rees 2 BOG en iS cae Bea > Tae er ‘ sit we - é 
ee Se oe a eam oo es ae es ei Oe . 
CS ae ORS ag ER VSS evr "a | “St Oteeee et | eer ig Rey Sy eek mai ae : 
Se ee andes, Seg ae : ‘ee | Re MRR egies.» « 9S see ae Sr Me cnn ee ee eet ae : 5 
brig ae ica og OTE | Peeer ee a { ope > Seinen SE acarenee ps3. * 2 4 SAREE HARE aOR er : Or ERS - i ARE is oe ae nem wa 


LINK-BELT CHAINS 


2 hie ims 


prowit 
the m. 
volves 


only i 
desigi 
x i 
chine 
sonne 
there 
not n 
than 
more, 
per c 


Steel Link-Belt 
used on elevators 


' Case engineers selected roller chain for the cylinder 
drive because: 


(a) Due to a special feature, Link-Belt roller chain with- i se / fe 0 La Califo 
‘ 
| 


Tt 


stands impact and heavy shock-loading due to 
slugging of the cylinder. 


(b) Link-Belt roller chain gives you a positive drive, yet 
has shock-absorbing resilience. 


ed 


(c) Link-Belt roller chain will give longer service than 
the other types of drives. 


(d) Cylinder speed is easily adjusted by means of quick- _Link-Belt precision steel 
change sprockets. roller chain provides pos- 
ALL OF THE ABOVE FEATURES OBTAINED WITH A MINIMUM _ itive drives on header 


OF WEIGHT AND SPACE. canvas and cylinder. 


Link-Belt engineers will be pleased to discuss with you 
your agricultural drive and conveyor problems, or 
any other application of power transmission on your 
implements. 


Genuine Link-Belt Chains bear 

LINK-BELT COMPANY this trade >——<_ mark. | 

: Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, Dallas 1, Houston 3, Minneapolis s, 
Bare: San Francisco 24, Los Angeles 33, Seattle 4, Toronto 8. Offices in Principal Cities. 
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The Development of a Mechanical Onion Harvester 
By C. Lorenzen, Jr. 


MEMBER A.S.A.E. 


based upon two factors: a desired reduction in the 

hand labor requirements and a decrease in the cost of 
growing the crop. Where both factors are favorably affected, 
the machine becomes of great importance. Onion growing in- 
volves considerable stoop labor, and the harvesting operation 
may consume as much as 50 per cent of the total production 
cost. With the present-day expenditure of from $150 to $200 
per acre, successful mechanical harvesting can represent sub- 
stantial savings. 

The principal requirements for a practical onion harvester 
are that it perform the functions of digging, lifting, topping, 
and sacking the onions, both transplanted and direct seeded, 
in all types and conditions of soil in which the crop is normally 
grown. Although some consideration must be given to the 
capacity of the machine as governed by the method of handling 
and by the rate of travel over the ground, these factors are 
only indirectly connected with the requirements and the final 
design, ~ 

The limitations in general apply to the product of the ma- 
chine, although such factors as its size and its operating per- 
sonnel must not be entirely neglected. In the delivered product 
there must be less than 5 per cent dirt by weight, damage to 
not more than 3 per cent of the bulbs by count, and not more 
than 5 per cent of the onions with tops over 4 in long. Further- 
more, the loss by machine (recoverable) must not exceed 15 
per cent by weight. 


T demand for farm crop harvesting machinery is 


This paper was prepared expressly for AGRICULTURAL ENGINEERING. 


C. LORENZEN, Jr., is assistant agricultural engineer, University of 
California, Davis. 
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Onions are grown from transplants or by direct seeding. 
The soils are principally light sandy loams, although in Cali- 
fornia there is some acreage on heavier clay types. The onions 
are planted on the flat in areas where overhead sprinkling 
systems are used, or on beds where irrigation furrows are em- 
ployed. With either practice, they are planted in continuous 
rows from 10 to 18in apart. When work on the machine 
was started, most of the plantings were in rows 14 in apart, 
on beds spaced on 40-in centers. The machine was designed to 
handle this spacing in order to take advantage of a larger 
variety of field trial conditions. 

When the onion matures, the leaves weaken an inch or 
two above the bulb and fall over. This does not happen at 
once in any one stand. The harvest is usually started as soon 
as 20 or 25 per cent of the tops are down. The condition of 
the fields at harvest time varies widely. Some growers stop 
weeding just before the last irrigation, 2 or 3 weeks before 
harvest, while others keep their fields weed-free throughout 
the growing season. 

Two main possibilities developed in the original attack on 
the mechanical harvester problems: to operate from the wind- 
tow or to employ a direct pickup. Work by other investi- 
gators indicated difficulty in separating dirt from the onions, 
especially in cloddy soils. It was therefore decided to attempt 
a tractor-mounted, direct-pickup machine to lift the onions 
by engaging their tops. Fig. 1 shows a perspective drawing of 
the machine in its present form, with the functional elements 
indicated. In the following discussion, the development of 
these elements will be reviewed together with some of the 
attendant problems and their solutions. 


Lifting. Since lifting was considered the most important 
operation, it commanded initial attention. Although two onion 
rows are grown on a bed, it was decided to work on a single- 
row machine. Investigation of several systems indicated that 
the desired flexibility could be obtained through the use of 
endless belts of circular ‘cross section. Two 13/16-in diameter 
endless, fabric-covered, rubber belts were mounted to run to- 
gether. These were supported by sheaves with semicircular 
grooves. 
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(Left) Perspective drawing of mechanical onion harvester. (Right) A view of the onion harvester 


in actual operation 
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Fig. 2. Angled idler arrangement at rear of throat 


As onions vary in size along the row, their tops also vary 
considerably in thickness. The harvester must be able to 
handle variations in top size without loss. The round belts, 
supported by spring-loaded idler pairs, provided a satisfactory 
solution of this problem. The spring force is sufficient to hold 
the onion firmly with slight separation of the belts. With a 
high spring constant the spring load increases rapidly with 
the deflection of the idlers. The squeezing effort on the larger 
tops is then high enough to bring the belts back to the point 
where they will continue to hold the lighter tops. 

The adopted belt arrangement provides a throat followed 
by a straight section ahead of the inclined or elevating section 
of the belts. The throat and straight section are designed to 
operate parallel with the ground. The angle of inclination of 
the elevating portion of the machine was determined from a 
consideration of three important factors, namely, tractor clear- 
ance, practical length of machine, and terminal height to 
which the onions needed to be raised for other handling opera- 
tions. This has been set at 30-deg in the present machine. 

A study of the perspective of the machine (Fig. 1) reveals 
another advantage in using a belt of circular cross section. The 
design requires that the belts be bent in three different planes. 
This feature is accomplished easily with the round belts. 

Directly at the end of the straight horizontal section the 
belts travel upward at the 30-deg angle mentioned. Here the 
idlers are mounted at angles of 45 deg on either side of the 
vertical to form a 90-deg V and provide ample clearance for 
tops moving between them (Fig. 2). This type of mounting 
allows the tension in the belts to develop a component holding 
the belts together at the point of the angled idlers. The tension 
on the belts may reach 100 lb, giving about 52 lb horizontal 
load at the idlers, with the result that the tops will be pinched 
off at this point. Compression springs, mounted as shown can 
be adjusted to balance enough of this force to prevent top 
damage and yet to provide a positive hold. 

The belts are driven by two 7-in-diameter sheaves at the rear 
of the machine. Contact between the belt surfaces at the drive 
sheaves caused them to climb on one another and work off of 
the pulleys. Separation of the sheaves to provide 1 in between 
belt surfaces corrected this fault. The present belts are 105 in 
long, giving a machine length of about 4 ft. The belt speed is 
10 per cent above ground speed for the horizontal section of 
the front of the machine. 


Digging. Early tests showed that it was necessary to cut 
the roots in order to lift the onions. Even in the lightest soils, 
where the onions are easily pulled by hand, the machine could 
lift only 25 per cent without digging. This low figure was due 
to the speed with which the onions are lifted. In an average 
stand, with the machine traveling at one mile per hour, the 
belts lift about ten onions per second. The acceleration is 
high and the resistance offered by the soil is great enough to 
result in pulling the tops from the bulbs. 

During culture, the bottoms of the onions remain at about 
the same depth regardless of bulb size. The digging unit of 
the present machine consists of a single narrow blade, wedged- 
shaped in cross section, mounted on a single standard from 
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the furrow side of the bed, and slanted rearward at an angle 
of about 20 deg to aid in shedding weed roots. Proper depth 
setting of the knife is important because of the amount of 
dirt which may be carried up with the bulb and root system. 
This is illustrated by the graph in Fig. 3(a). The data are 
the averages of several tests made in heavy and medium clay 
soils. The moisture was about 15 per cent by weight. 

The angle of pitch of the knife must be varied for different 
soil types. In heavy soils, a steep angle, 18 deg is maintained 
to break up the ground and lift the onions into the belts. In 
light soils, a shallow setting, 6 deg, disturbs a minimum of 
soil and gives the best performance. 

The most critical adjustment of the knife is that of its 
position fore and aft with respect to the throat of the machine. 
Fig. 3(b) is a graph showing the relation between the ma- 
chine’s recovery and the fore-and-aft position of the leading 
edge of the knife. The data are for a series of operations in 
clay soils with 5 to 10 per cent moisture by weight. The zero 
position is taken as the center line of the two horizontal throat 
idlers. The maximum recovery occurs when the leading edge 
of the knife is about 1 in ahead of the center line of the idlers. 
There is a practical explanation for this relation. When the 
roots are cut too soon, the soil surrounding the bulb is also 
disturbed and the onion may be turned so that the belts will 
not engage the top. When the knife is moved too far to the 
rear, the top is pulled off before the knife can loosen the bulb. 
The slopes of the curve are different on either side of the peak 
because the belts will still engage a fair percentage of the 
onions that are loosened too soon, while the recovery will ap- 
proach zero without the digger. 


Topping. The first efforts at topping were made by placing 
two overlapping, thin, sharp-edged disks on the two rear drive 
sheaves below the belts. The tops were thus subjected to a 
shearing action as the belts carried them through the disks. 
Difficulties were encountered when dirt, carried on the belts, 
was packed solidly in the space between the disk and the 
sheave against which the disk was mounted, thus distorting it 
and forcing it off the drive shaft. Another difficulty developed 
when the belts grasped some onions so close to the bulb that 
the upper portion was cut by the topping disks. 
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Fig. 3 Effect of digger position on soil pickup and onion recovery 
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Mounting the disks on the sheaves above the belts elimi- 
nated the second difficulty. It was decided then to provide a 
separate topping element at the expense of some loss in 
simplicity of the machine. The final topping arrangement 
consists of two 6-in-diameter, overlapping disks, ¥% in thick. 
These are bevelled to sharp edges on opposite faces and 
mounted ahead of the drive sheaves directly above the pickup 


Location Soil 
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mounted parallel to the row, directly above and ahead of the 
front idlers. They were rotated in opposite directions so that 
the peripheral velocity of the fingers was toward the center 
at the bottom and away from each other at the top. The ac- 
tion was to sweep the onion row from either side and lift the 
tops by the joint action of the fingers coming together while 
in mutual contact. The vector diagram (Fig. 5a) illustrates 


TABLE 1. 1948 PERFORMANCE OF MECHANICAL ONION HARVESTER 


Planting Onion type Condition of field Recovery, per cent Damage, per cent 
Yolo Co. Heavy loam Bed, San Joaquin 50% top down 91 2 
14 x 26 in, seeded Few weeds 
Yolo Co. Light clay Seed ea. Southport 60% top down 87 3 
White Globe Many light weeds 
los Angeles Sandy loam Transplants Yellow Sweet 50% top down 99 0 
Spanish No weeds 


belts. The disks are driven at a peripheral speed 21% times 
the speed of the pickup belts. The cutting is then a slicing 
rather than a shearing action. 


Top Disposal. With the location of the topping disks 
ahead of the drive sheaves, a positive system of top disposal 
was necessary. This was found in the use of a pair of B- 
section V belts mounted to run together directly above the 
pickup belts. Fig. 4 represents a section through the machine 
directly ahead of the topping disks and shows the positions 
of both the pickup and top-disposal belts in relation to the 
topping disks. 

The top-disposal belts are supported only by the idlers at 
the front and by their driving sheaves at the rear. The front 
idlers were mounted as shown in Fig. 1 to provide a throat 
into which to guide the tops and to afford sufficient flexibility 
to accommodate both light and heavy tops. Adjustment of 
the pivot point, P, and of the belt tension controls the force 
which holds the belts together. 

These top-disposal belts extend about 14in beyond the 
pickup belts so that the points at which the bulbs and tops are 
discharged are separated by that distance. 


Recovery. The biggest problem encountered in the ma- 
chine’s development was its recovery of bulbs. When the tops 
are standing and the rows are straight and weed free, the re- 
covery is above 99 per cent by weight. These ideal conditions 
seldom exist. It is therefore necessary to control the onion tops 
at the front of the machine and to feed them into the pickup 
belts under average field conditions; i.e., when tops are down 
and weeds are present. 

Any device for deflecting the down tops into the belts will 
have a down-row component of velocity equal to that of the 
tractor. Originally the simplest type of deflector was used, a 
pair of sheet metal cones just ahead of the pickup belts. This 
arrangement was satisfactory only on heavy tops. 

The cones were replaced by two drums on which were 
mounted rows of very flexible rubber fingers. The drums were 


Topping aise drive 


the results of tests made at three different speeds of the drums. 
The resultant vectors are those of the tips of the fingers at 
the point of their greatest upward velocities. The lowest speed 
is satisfactory for light tops, but is too low for medium tops 
and tops lying directly down row. The second speed is satis- 
factory for all but the lightest tops. The highest speed is too 
severe on light and medium tops. 

The rotating-drum pickup was abandoned in favor of the 
synchronized two-bladed flippers shown at the front of the 
machine in Fig. 1. These flippers are fabricated from heavy 
rubber conveyor belting and are 7 in long. Their axes of ro- 
tation are inclined forward at an angle of 30 deg with the 
vertical, and their directions of rotation are as indicated by 
the arrows in the perspective view. For a forward speed of 
the tractor of 1 mph, the flippers rotate at 300 rpm giving a 
peripheral speed of their tips of 1100fpm. The vector dia- 
gram (Fig. 5b) indicates the angle of the average plane of the 

aths of the flipper tips. This angle is about 40 deg with the 

orizontal and shows that in operation the onion tops are 
lifted and moved back toward the throat of the machine. This 
pickup device has proved to be the most important element in 
making the machine a practicable unit. 


Performance. \n operation the machine appears as in the 
field view in Fig. 1. The practice is to partially fill a 100-lb 
grain sack with about 60 lb of onions, twist the top and set 
the sack in the row to dry. At a tractor speed of 1 mph in an 
average stand, the machine lifts about 240 lbs of onions per 
minute. However, with ordinary delays such as turning time 
at the end of the row, the machine will handle about 2 acres 
in a 10hr day. Table 1 indicates the machine’s performance 
under different field conditions. 

The development of any machine, especially one involving 
several elements, may be considered in terms of principles and 
design. When principles have been de- 
cided upon, the development resolves 
into one of design changes. Although 
the present machine has been built 
around one type of tractor and for a 
particular row spacing, it can readily 
be adapted to a wide range of mount- 
ings and operating conditions. 


Ro toting cum pick-up 


Synchronized Flipper pick-up 


Path of tipper ti, 
with respect to gremd, a 


Paths of tips of three rotational speeds 
Peripheral speedof fingers Pnn, 


Tractor speed Tractor speed 
(a) (6) 
Fig. 5 Vector diagrams of top pickup devices 
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Engineering Rice Production in the Philippines 
By Santiago R. Cruz 


MEMBER A.S.A.E. 


streams and dug wells has caught the fancy of our gov- 
ernment authorities and some private financial interests to 
supply water to the farms of the small farmers. 

The type of rainfall in the regions where lowland rice is 
mostly raised is not conducive to the efficient operation of di- 
version dams for irrigation purposes. Experience has shown 
that most of our irrigation systems are useful only during the 
rainy season. They enable the farmers to plant on time and 
to supplement the water supplied by the rains. During the 
dry season, their supply of water is so undependable that it 
is always a risk to raise a crop to any large extent. The same 
is true with the small communal irrigation systems constructed 
by damming small streams, unless the region in which they 
are located has other types of rainfall than Type I. 

The most promising system of irrigation is that by pump- 
ing from streams and dug wells. For decades, there had been 
advocates of this system, but always they had been opposed 
by more powerful forces so that it was only this year that any 
serious effort to raise two crops of rice by irrigation pumping 
had been tried and succeeded Five hundred hectares of rice- 
land had been planted and harvested with water supplied en- 
tirely by pumping. An average of between 60 to 70 cavans 
per hectare was realized and a record harvest of nearly 110 
cavans per hectare was attained in one farm. 

Correct irrigation practice is a good thing. We must go on 
building irrigation systems, but we should guard against being 
too optimistic that irrigation can solve our rice problem during 
the next few years. 

The Soil Conservation Service was established before the 
war. The few members of its staff had waged and are waging 
a valiant fight to advance our agricultural practices for the 
benefit not only of our farmers, but also of every Filipino of 
this generation and other generations yet to come. Up to date, 
there is only one or possibly two, private farmers seriously 
practicing correct soil conservation methods. 

The solution of the rice shortage by importation is current- 
ly being done by the NRCC (National Rice and Corn Cor- 
poration) but it is obvious that it is only a palliative, because 
it is expensive and detrimental to the development of a stable 
economy. Work on the mechanized method of production is 
presently being done by the Rice and Corn Production Admin- 
istration (RCPA). . 

How can the farmers’ living conditions be improved? 
Settle them on the vast, fertile, virgin lands of the Philippines. 


I’ IS only very recently that irrigation by pumping from 


Extract of a paper, entitled “In Defense of Mechanized Farming,” 
prepared by the author for publication in the Philippines. 


SANTIAGO R. Cruz is chief of the agricultural engineering section, 
Philippines Bureau of Plant Industry. 


Cogon grass being logged down preliminary to putting the fertile 
Ala Valley under the plow 


Can this be done? It had been done and is being done, thanks 
to mechanized agriculture. 

Before the war, General Paulino Santos created a vast, 
prosperous, and happy settlement in the jungles and cogonals 
of Koronadal and Ala Valleys in Mindanao, in the wake of 
thundering tractors. The war disrupted this settlement as it 
had disrupted everything else. 

The creation of the RCPA, about two years ago, presum- 
ably has relegated politics to the sideline. What has the RCPA 
done to date? Let us examine the records. Preliminary esti- 
mates, very conservatively assumed, show that if the harvest 
averages 20 cavans per hectare, the cost of production includ- 
ing all costs will be about P13 per cavan. One thousand hec- 
tares in Ala Valley have been planted to upland rice, the 
harvesting of which will start about the last week of August. 
Planting is continuous, because the climate of that part of 
Mindanao is such that the rainfall is fairly evenly distributed 
throughout the year. The soil is incredibly rich. 

From a casual observation of the rice stand, it is expected 
that between 30 to 35 cavans can be harvested per hectare 
which will put the cost of production at P8.65 to P7.45 per 
cavan. The wages paid to farm labor are comparable to those 
in the industries. 

With 25 second-hand tractors, the cogonals are being 
cleared and plowed at the rate of 40 hectares per day. As 
more tractors are acquired, this rate will increase. At this 
rate, 1,000 hectares can be opened per month of 25 working 
days, 12,000 hectares per year. ; 

Graduates of agricultural high schools all over the Islands 
are given preference in employment. For the first time in the 
lives of these graduates, they are actually doing what they 
were taught to do, and expected to do, after graduation. 
Hitherto, they were a disappointed bunch of graduates. Now 
their future looms brightly. The implication of this is tre- 
mendous, because no economy based on agriculture can be 
stable and prosperous if the great majority of the farmers are 
ignorant and illiterate as we have now in this country. In 
time, an intelligent and progressive body of farmers will re- 
place our present type of farmers, because the lands which 
are being opened to cultivation will be apportioned to these 
people after five years. 

To those who are not familiar with modern agricultural 
and construction machinery, the task of opening new lands 
would really seem gigantic. But let us look at actual facts. 

With 25 tractors and less than 150 persons, the RCPA has 
transformed a sizeable portion of Ala Valley, a vast valley, 
into something resembling a Shangri-la. Where once cogonals 
and jungles held sway, now it is fruitful fields dark green 
with growing rice. Roads spring up overnight, comfortable 
homes and workshops with electric light and running water 
appear rapidly, and even the native Moros and Bilaans ap- 
pear civilized where before they really looked the part of 
fierce, untutored savages. The modern fogging machine elim- 
inates mosquitos, flies, and other insects harmful to men, in 
a matter of hours. All these were done with a financial outlay 
of less than P2,000,000, and a little over one year of time. 

The RCPA will invest a total of P5,000,000 more this 
year and next year for machinery. With that, the whole Ala 
Valley, 200,000 hectares of it, can be developed and made to 
return several times the amount to be spent on it. P5,000,000 
are just about the outlay for a medium-sized irrigation system 
using diversion dam. Other valleys can be developed this way, 
and in no other way, within the next few years. 

The excess population of Luzon and the Visayan Islands 
can be accommodated there. Overpopulation and low stand- 
ard of living breed disorder if not revolution. How else can 
congestion of population be remedied except to settle the ex- 
cess in new lands. New lands cannot be settled if they are 
not opened and tilled. The easiest, cheapest and scientific way 
to do this is by machinery. 
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A Practical Farmhouse 
By John C. Campbell 


JUNIOR MEMBER A.S.A.E. 


PRACTICAL farmhouse is one that satisfactorily meets 
the physical housing requirements for the area in 
which it is constructed, conforms to basic principles 

of good farmhouse planning, meets the needs and preferences 
of the family living in it, and is simple and economical to 
construct. The farmhouse requires special planning because 
it must serve many purposes, such as a meeting place for com- 
munity activities, a place to transact farm business, a place 
for handling, processing, and storing certain farm products, 
and as a focal point for all farm activities, besides meeting the 
usual needs for comfortable family living. 


The house illustrated was designed to be a practical farm- 
house. It is all on one floor, can be built with or without a 
basement, contains the essential well-located workroom, has 
the front door facing the drive, utilizes planned storage areas, 


provides for family dining in the kitchen, and has an excellent 


This paper was prepared expressly for AGRICULTURAL ENGINEERING, 
and is taken from a thesis prepared by the author in partial fulfillment 
of requirements for a master of science degree in agricultural engineering. 

JoHN C. CAMPBELL is rural housing specialist, extension service, 


U.S. Department of Agriculture (Agricultural Engineering Bldg., Ore- 
gon State College, Corvallis) - 


* All cost figures based on January, 1949, price and wage scales. 
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plan of circulation. Plank-and-beam floor construction and 
trussed roof rafters are used to bring about savings in both 
material and labor. Dry-wall construction eliminates the need 
for much skilled labor. Simple lines are offered to maintain 
economy and ease of construction. 

The house was designed to accommodate a partial-comple- 
tion type of construction. Such planning makes it possible to 
construct the house to the stage where all rooms are useable 
with a reasonable degree of comfort, and postpone much of 
the finishing work until a later date. With this partial- 
completion method of construction, over 40 per cent of the 
total cost of the house can be postponed for a period of one 
year or more after occupancy without ill effects to the house 
or occupants. 

The farmhouse illustrated on this page was developed to 
meet the needs for a practical farmhouse for the Deschutes 
irrigation project located in central Oregon. The house is 
well adapted to similar areas throughout the United States. 
It was designed to incorporate the findings of three primary 
studies, which were briefly as follows: 

1 A field study of the families living in the area was 
conducted to determine how the farm families live, what ac- 
tivities must be provided for in the house, where these activi- 
ties will take place, and other family housing needs and 

preferences. 


2 A field:study of the area con- 
cerned was conducted to include cli- 
matic conditions and soil character- 
istics that might affect the design, 
construction, and orientation of the 
farmhouse; local conditions affecting 
farmhouse planning, including storm 
approaches, prevailing winds, and 
outstanding views; utilities available 
to families living in the area, includ- 
ing water supply, sewage disposal, 
and electrical service; and buikding 
materials locally available. 

3 An analysis of planning and 
construction principles was made, in- 
cluding fundamental principles of 
good farmhouse planning, construc- 
tion costs, and minimum construction 
requirements before occupancy. 


The Family Study. The study of 
the families living in the area includ- 
ed personal interviews with sixty-five 
of the estimated 400 families living 
on the 50,000-acre Deschutes proj- 
ect area and the distribution of 50 
written questionnaires. Approximately 
200 farm families living in the area 
are considered potential new farm- 
house builders during the next five 
or ten years. 


Results from questionnaires and 


This “‘practical’’ farmhouse was de- 
signed to meet the needs and preferences 
of the farm family, most of whom want a 
one-story house with the front door facing 
the drive, a workroom near the rear en- 
trance and also near the kitchen, a separate 
place for men to wash up, a first floor 
laundry, and provisions for family dining 
in the kitchen. It will be observed that this 
house has all of these features plus many 
more 


PLAN NO 1.49 
15936 SQUARE FEET 
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personal interviews revealed some interesting facts, a few of 
which are listed briefly as follows: 

1 Over 90 per cent of the farm families investigated indi- 
cated their desire for a one-story house, and 70 per cent de- 
sired three bedrooms in the one-story house. 


2 One hundred per cent of the families indicated a desire 
for a workroom or utility room located on the first floor near 
the rear entrance. 


3 Approximately 50 per cent plan to have a basement 
included in their house, and an equal percentage do not. (A 
portion of the project land has an underlying layer of lava 
rock which sometimes occurs within three or four feet of the 
ground surface). 

4 Approximately 50 per cent of the families investigated 
plan to use frame construction, 40 per cent plan to build with 
light-weight concrete (pumice) blocks, and 10 per cent plan 
brick veneer on frame or pumice blocks. 

5 Nearly 90 per cent of the families indicate that they 
plan to do all or part of the work of constructing their house, 
and most of them plan to do a high percentage of it. 


6 The greatest percentage of the families expect their 
house to cost around $8,000 neglecting the cost of all self- 
imposed labor. 


7 The families investigated indicated an average family 
size of 3.4 members each. 

8 The size of rooms desired by individual families vary 
greatly, but the. common sizes requested were as follows: 


14 to-16 ft by 20 ft 
12 ft by 12 to 14 ft 
Other bedrooms 10 to 12 ft by 12 ft 
Kitchen 9 to 12 ft by 14 to 16 ft 


9 Eighty-seven per cent indicated the desire for a dining 
area in the kitchen for family meals. 


10 Seventy-four per cent stated that a separate room for 
a farm office was unnecessary. 


11 Nearly all families indicated that one bathroom would 
be sufficient provided a lavatory was provided in the work 
room. 


12 Eighty-four per cent requested a front entrance hall, 39 
per cent a back entrance hall, and 78 per cent a central hall 
connecting the bathroom with the bedrooms. 


13 Fifty per cent of the families plan to use a central heat- 
ing system, 45 per cent indicate they plan to use a floor fur- 
nace, and 5 per cent plan to use only a heating stove. 


14 A southwest exposure was preferred for the living- 
dining area by a great majority of the families. (The Cascade 
Mountain range provides outstanding views to the south, 
west, and northwest of the Deschutes project). A southeast 
exposure for the kitchen was an outstanding preference. 


Living room 
Master bedroom 


The Area Study. The study of the area concerned was 
conducted through numerous visits to the area itself and in- 
cluded interviews with county extension workers, power and 
utility company employees, building material dealers, weather 
bureau personnel, and farm families living in the area. The 
object of the study of the area was to obtain a thorough 
knowledge of local conditions that might affect the plan, de- 
sign, construction, and orientation of the farmhouse, and to 
disclose any unusual characteristics of the area. Findings 
from the area study were briefly as follows: 


1 The farms in the project are surface irrigated and av- 
erage approximately 100 acres in size. Chief farming enter- 
prises of the project are production of clover, alfalfa, and 
other hay crops, legume seeds, potatoes, and livestock. Farms 
with enterprises such as these have high annual return and 
should support an adequate farmhouse. 


2 Normal temperatures in the area studied vary from an 
average high of approximately 112 F to an average low of 
-12 F. Frost seldom penetrates more than 16 or 18 in below 
the ground surface. Summer prevailing winds are from the 
northwest, and winter prevailing winds approach from the 
southwest. Rainstorms generally approach from the south- 
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west during the fall and winter months, while winter snows 
come in on a northwest wind. Unmelted snow does not occur 
deep enough to become a roof-load problem in house design. 
Average annual precipitation is 8.64 in. 

3 The soils are wind-blown deposits of loams and sandy 
loams. A layer of lava rock lies under a greater portion of the 
area and frequently occurs within three or four feet of the 
land surface. This makes excavation for a basement very ex- 
pensive. Therefore, on many of the farms a basement is im- 
practical. The Cascade Mountain Range to the west of the 
project provides outstanding views to the southwest, west, and 
northwest. 

4 Nearly all the farms in the area are served by a pipe 
line water system —a rather unusual occurrence for a rurai 
farming area. Sewage disposal must be handled by each fami- 
ly, the septic tank being in common use. Electrical service is 
available to nearly 100 per cent of the farm families in the 
area. 

5 Local primary building materials are lumber and light- 
weight (pumice) concrete. The pumice blocks are made in 
the area from pumice taken from local deposits, and are quite 
popular as a material for home construction. 


The Analysis of Planning and Construction Principles. A 
detailed study of the basic principles of farmhouse planning 
was made to include the location of the farmhouse site, room 
sizes, room exposures and orientation, circulation, and the in- 
corporation of the “big three’ in the farmhouse — the front 
door near the drive, the central rear hall, and the work room. 

Construction costs were analyzed, and a study was made 
to determine the minimum construction necessary before the 
house could be satisfactorily occupied by the family. This, of 
course, may vary some with the individual family, depending 
upon its concern for temporary inconveniences, but it was felt 
that the construction should be completed to the stage where 
the house and its occupants will be protected from the ele- 
ments of the weather. Such items as kitchen cabinets and 
bathroom fixtures were considered necessary for the first 
phase of construction. Postponed construction included such 
items as the concrete slab basement floor, exterior siding, wall- 
board and other interior finish, permanent electrical wiring 
and fixtures, and painting and decorating. 

The study revealed, as indicated by Table 1, that 42.7 per 


TABLE 1 Per cent of the total cost of the house that can be postponed 
for a period of one year or more after house is occupied 
(one-story house with basement) 
Percentage of 
total cost of 


Percentage of total 
cost that may be 


Division of work house postponed 
Excavation and grading 2:3 0.0 
Foundation, basement walls, 

and slab floor 8.5 3.5 
Wall framing, including sheathing 

and partitions 10.4 0.0 
Roof framing, rafters, sheathing 4.3 0.0 
Roof covering 3.7 0.0 
Fireplace and chimney 3.8 0.6 
Windows, doors, interior trim 13.6 6.8 
Hardwood floors 5.0 5.0 
Cabinets and wardrobes 5.0 3.4 
Exterior wall finish, cornice 4.5 4.5 
Wall board and ceiling board 8.1 8.1 
Plumbing 8.4 0.0 
Electricity 4.7 4.2 
Painting and decorating 5.1 5.1 
Heating (central heating) 8.4 0.0 
Insulation 3.0 15 
Miscellaneous 1.0 0.0 

Total percentages 100.0% 42.7% 


cent of the total cost of the house can be safely postponed for 
one year or more without ill effect to the house or to the 
family occupying it. During this time the house would meet 
the requirements for modern and comfortable living and the 
family would have use of the entire house. Some minor in- 
(Continued on page 20) 


conveniences would necessarily be 
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Roller Chain Applications for Farm Machines 


HIS paper will deal with three types of sprocket chain 
application: (a) Sprocket Chain in general, (b) Stan- 
dard Roller Chain, and (c) Double-Pitch Roller Chain. 


The following sums up the uses of sprocket chains in 
general: 


1 Where positive transmission of power is required or 
desirable. With a chain drive, there is no possibility of slip- 
page. Power is transmitted by the positive engagement be- 
tween the chain and the sprocket teeth. 

2 Where fixed speed ratios are required or desirable. Be- 
cause of the positive action of chain, exact speed ratios are 
ilways maintained throughout the life of the machine. 

3 Where space is limited. Generally speaking, chain 
drives are most compact for practically all horsepowers. 

4 Where shock loads will be encountered. Chain is in- 
herently elastic, and positive power transmission at fixed ratios 
is accomplished in spite of shock or impact loads. 

5 Where the power transmitting medium will be exposed 
to dirt, grit, heat, light, moisture or oil and grease. 

6 Where minimum maintenance time for the farmer is 
desirable. Only occasional maintenance is necessary. 

The increasing use of power-drawn and power-operated 
farm implements in recent years has resulted in heavier 
stresses and higher speeds on chains. This has greatly accel- 
erated the use of precision-built standard roller chain and 
double-pitch roller chain. These chains are accurately made 
with fine finishes on wearing parts. They employ the richer 
alloy steels where required. These chains are well balanced in 
design for both ultimate strength and wear life. Roller chain 
is not a chain with high ultimate strength and low wearing 
qualities, nor is it a chain with high wearing value and in- 
sufficient ultimate strength to take advantage of wearing life. 
Roller chains are so designed that, for a given pitch, they have 
the optimum balance between the strength and maximum 
wearing qualities. An important point to remember is that all 
roller chain today is made to conform to the American 
Standards Association B-29A specifications insuring inter- 
changeability. 

A roller-chain drive consists of two elements, chain and 
sprockets. Both are equally 
important in a_ successful 
drive. Sprockets should be 
accurately manufactured and 
of the proper material to 
give satisfactory life for the 
application on which they 
are used. For the higher 
speeds and best wearing 
qualities, sprocket teeth 
should be machine cut. The 
smaller sprocket should be 
low carbon steel, carburized 
and hardened, or it can be 
medium carbon steel and 
hardened by induction. The 
larger or driven sprocket 
may be plate steel, bar steel, 
cast steel, or cast iron. Hard- 
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Corn pickers use standard and double-pitch roller chains for slow and 
medium-speed drives and conveyors 


By E. M. Rhodes 


ened teeth are not usually required for the larger sprocket, 
since wear is distributed over a greater number of teeth. 

For lower speed drives utilizing either standard roller 
chain, or, more commonly, double-pitch chain, cast tooth 
sprockets are satisfactory and economical. Care should al- 
ways be exercised in securing the proper tooth form, to insure 
successful operation with the chain. 

The proper tooth form for either cut-tooth or cast-tooth 
sprockets compensates for wear in the chain. The action be- 
tween chain and sprockets with a properly designed tooth 
form is smooth, contributing to quiet chain operation and low 
sprocket tooth wear throughout the life of the drive. 


STANDARD ROLLER CHAIN APPLICATIONS 


Following are some of the places and reasons for the use 
of standard roller chain on farm machines: 


1 For drives where positive power transmission is re- 
quired at any lineal speed from less than 100 up to 4,000 or 
even 4,500 fpm. At low speeds the power or rpm, efficiency 
of a roller chain drive is not decreased because a drive using 
roller chain has no dependence on lineal speed. As a familiar 
example of a high speed drive under adverse conditions, con- 
sider the %-in pitch roller chain driving the rear wheel on a 
motorcycle. This chain handles easily well over 2,000 fpm at 
over 2,000 rpm. For even higher speeds, shorter pitch roller 
chains are employed. There are many applications where posi- 
tive drives are required for farm machinery. In any harvesting 
equipment, for example, when the machine takes on a heavy 
load is precisely the time necessary to maintain the proper 
speed to handle the load and obtain maximum performance. 
With a properly designed roller chain drive, this is assured. 

2 For compact drives. Many driven shafts are in con- 
gested locations or are close to the ground, and the diameters 
of driving and driven members because of proximity to the 
ground must be small. For a given horsepower and speed, 
roller chains will give the most compact drive, because both 
sprocket diameters and center distances can be kept small 
without sacrificing efficiency or useful life. For extremely 
compact drives at higher speeds, multiple-width roller chains 
of shorter pitch should be considered. Double-, triple- and 
quadruple-width chains are 
regularly manufactured. 
These multiple-width chains 
employ a single pin or rivet 
across the entire width. Each 
strand shares the load equal- 
ly. By using shorter pitch 
chains, even smaller diame- 
ter sprockets and_ shorter 
center distances are possible. 

3 For large speed ratios, 
roller chain may be used for 
compactness. Ratios up to 
6 to 1 are well within the 
limits of good practice, and 
higher ratio drives have giv- 
en eminently satisfactory 
service. These drives with 
large speed reductions are 
surprisingly compact, be- 
cause here again perform- 
ance and chain life is not a 
function of velocity. 

4 For driving several 
shafts from one source of 
power. Standard roller 
chains flex in both direc- 
tions; with one chain a num- 
ber of sprockets can be driv- 
en at varying speeds and 
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(Left) For the timing of elements in the self-tie drive on automatic balers, and also for the pickup drive, roller chains are widely used 


(Right) Roller chains are used on self-propelled combines for compact power-take-off and traction drives 


with reversals of rotation. Here again space is gained with 
resulting savings in over-all size and weight cost. 

5 For accurate timing. For example, the gathering chains 
on a corn picker or ensilage harvester must be synchronized 
with each other. If the speeds are not identical, the attach- 
ments can interfere. Another example would be the needle 
and tying drive on the automatic hay baler. Here accurate 
indexing and timing is essential for proper performance. Roller 
chain drives fulfill such timing requirements. 


6 For easy maintenance. Roller chains operate efficiently 
without initial tension, and only occasional or seasonal ad- 
justment are required to remove excessive slack. Although 
chain elongates as wear takes place, maximum elongation for 
roller chain is in the neighborhood of 4 per cent, and frequent 
adjustments are not essential. When a roller chain does break, 
it is usually possible to replace one or two links, rather than 
the entire chain. Repairing roller chains is simple. The chain, 
since it is not endless, can be threaded into place without dis- 
turbing any other mechanical or structural member. The two 
ends should be placed on one of the sprockets, which then 
acts as a locating jig while the connecting link is installed. 


7 For shock-absorbing ability with positive performance. 
Roller-chain drives are shock absorbing for two reasons. First 
of all, the chain itself is inherently elastic. At loads under 
the elastic limit, a five-foot length of roller chain will stretch 
almost half an inch. Secondly, in drives with horizontal 
shafts, there is a catenary effect in the driving side which 
helps absorb shocks. So, for ability to absorb momentary 
overloads, roller chain should be used. 


Double-Pitch Roller-Chain Applications. These chains em- 
ploy the same round parts as standard-pitch chains — that is, 
the same pin, bushing and roller — but the sideplates have 
double the pitch. In other words, one-inch double-pitch chain 
is identical with one-half-inch standard roller chain except for 
pitch. Since these chains have only half the number of joints 
per foot, they are lighter in weight and less expensive, al- 
though they have equivalent strength. Because the roller diam- 
eter of any double-pitch chain is only 5/16 of the pitch, there 
is ample space for sprocket teeth, and cast sprockets are quite 
satisfactory. If good foundry practice is followed, cast double- 
duty sprockets can be used to secure long sprocket life. Follow- 
ing are some of the applications for double-pitch roller chain: 


1 For medium agricultural machine speeds, double-pitch 
chain should be considered. As a rule of thumb, when speeds 
are below 600 rpm, double-pitch chain can be used. Again 
with this type chain, performance is not dependent on chain 
speed, so double-pitch chain is widely used for slow-and-medi- 
um-speed drives. 

2 In addition to the features of roller chain previously re- 
viewed, double-pitch chain running over cast tooth sprockets 
results in power transmission at a much decreased cost. 

3 When conveying means and power transmission can 
bé combined, roller chains, particularly double-pitch chains, 
are an ideal answer. This is common for food conveying in 
canneries and cereal mills. Several conveyors can be operated 


from the same power source; each conveyor is powered by the 
tail shaft of the preceding conveyor. 

4 For weight savings, use double-pitch roller chain. Dou- 
ble-pitch chains have the lowest weight per foot for a given 
strength of any type of sprocket chain. 


Summing up, for efficient power transmission, standard- 
pitch or double-pitch roller chains may be used. These chains 
have highly finished, precision-ground wearing surfaces. Pow- 
er lost through flexing is negligible, since the joints of roller 
chains have a sliding action similar to a plain journal bearing. 
Since little power is lost in flexing and because of the positive 
sprocket action, these drives are highly efficient with a conse- 
quent saving in fuel and increase in useful work performed. 

In applying roller chain, it should be borne in mind that 
published horsepower ratings in various catalogs are for in- 
dustrial drives. Industrial drives operate 8 to 10hr a day, 
week in and week out, and have an expected life of five years 
or more. It is well known that drives for farm equipment are 
not subject to such service, and therefore less chain is required 
than for industrial drives. Because conditions vary greatly be- 
tween types of farm equipment, it is difficult to establish rules 
for roller chain drive design which will fit all applications. 
For specific recommendations on particular applications, a 
roller chain engineer should be consulted. 


A Practical Farmhouse 
(Continued from page 18) 
expected. It seems that this should be the solution for obtaining 


housing for a farm family without the immediate expenditure 
of the full cost of the house, and without the discomfort of 


cramped living quarters in a smaller fully completed house. . 


In planning and designing this farmhouse, the findings 
from the three primary studies were considered, carefully 
analyzed, and where desirable were incorporated into the plan. 
The house was designed to meet the physical housing re- 
quirement of the area. Every effort was made to include in 
the plan those features most desired by the farm families in- 
vestigated, and at the same time, conform to good farmhouse 
planning principles. Economy of construction was considered 
throughout the planning of the farmhouse, but important fea- 
tures were not sacrificed. The house was designed for facing 
west with the drive coming past the kitchen to the courtyard 
and with the front entrance facing the drive. The west front 
was selected by the farm families living in the area as being 
the most desirable facing to take advantage of the outstanding 
mountain views. The plan would be equally as well adapted 
for a south front. The estimated material and labor cost for 
the farmhouse if constructed in the Pacific Northwest, is $12,- 
800*. The cost of material alone, including the heating sys- 
tem, a forced warm-air central heating system, is $6,330. By 
using the partial-completion method of construction, for 
which the plan is adapted, $5,460 of the total amount may 
be postponed until returns are received from next year’s crops. 
The unit cost of the house is 45c per cu ft, or $8.36 per sq ft. 
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Automatic Poultry Feeders 
By D. C. Sprague, A. S. Mowery, and G. O. Bressler 


MEMBER A.S.A.E. ASSOCIATE A.S.A.E. 


HE production of poultry meat and eggs, being among Progress Report No. 2, Pennsylvania Agricultural Experiment 

the least mechanized farming enterprises, requires much Station, for details of construction.) This feeder (Fig. 1) con- 

hand labor. To feed 1000 broilers to market age re- sisted of a hopper which held 300 to 400 Ib of mash, a feed 

quires the handling of about 5 to 7 tons of mash; to feed 1000 trough, a conveyor chain, and a mechanism to feed mash into 

turkeys to 28 weeks of age, about 40 tons of mash and grain. the trough. At the top of the hopper an electric motor and 

In the case of market egg production, feeding the flock is next speed reducer turned a shaft which drove the feeding mecha- 

in labor requirement to gathering, grading, and cleaning eggs. SM and the conveyor chain located at the base of the hopper. 

To feed 1000 laying hens annually requires the handling of The conveyor chain carried the feed from the hopper along 

approximately 25 tons of mash, 25 tons of scratch grain, and one side of the trough to the end and then back on the other 

variable quantities of supplementary feed. Egg grading and side of the trough to the hopper. Small metal flights or 

cleaning equipment has been developed which has materially scrapers were attached to the conveyor chain at every fourth 

: decreased the labor requirements for these jobs. Until recently, link. The trough was designed with a lip to prevent feed from 
| 
| 
: 
| 
q 
| 
. 


however, no mechanical equipment was available for auto- being wasted by the birds “billing” or “hooking” the mash 
matically feeding poultry. Today, several mechanical feeders while feeding. Standing rails were located on each side of the 


are available and others are being developed. trough, and a standard wire guard prevented the birds from 
F The possibility of mechanical feeding of mash to poultry getting into it. 

ou- HF was included in a study begun in 1946 by the departments of Operation of the feeder was controlled by a time switch 
fen poultry husbandry, agricultural economics, and agricultural and timer. The time clock was synchronized with the lighting 

engineering of the Pennsylvania Agricultural Experiment Sta- schedule used in the pens. The timer operated the feeder so 
td- | tion. It was learned that opinions among poultrymen differ that it ran for a few minutes at regular intervals once or twice 
ins 9 as to how poultry might respond to mechanical feeding. A an hour. The feed in the trough was thoroughly stirred, and 
w- common belief seemed to be that a high rate of feed consump- fresh mash was added automatically during each cycle of 
ler | tion could not be maintained without the personal attention operation. 
ng of the husbandman in replenishing the feed supply in the A metering device (Fig. 2) located in the bottom of the 
ive | hoppers to stimulate the birds to eat. Also, extreme differences hopper made it possible for the feeder to hold a constant 
se- | were found to exist in the number of times each day that  Jeyel of mash in the trough at all times, regardless of the 
ed. | poultrymen feed their laying flocks. Poultrymen feeding once amount eaten by the birds. The feeder stirred the remaining 
rat a day generally used the cafeteria method wherein separate mash and added just enough feed to reach the prefixed level; 
in- feeders were filled with mash, and either scratch grain or corn, thus the trough could not be filled too full. This feature made ° 
ay, wheat, and oats. Those feeding more frequently made separate the feeder fully automatic. 
ars | trips for feeding mash, scratch grain, oats, pellets and wet Feeding Experiment. Two groups of random selected 
are | mash. In order to compare the mechanical feeding of mash Sree thaak atilain aoe peta ti f New 
ed | with an accepted method of hand feeding, an experiment was H P hi on : nibapaig cxmgeg B00, antes te 
De- designed to study the feed consumption, egg production, mor- ampshire pullets were studied in four adjoining pens on the 
les | tality, and general health of layers fed by each method. College poultry farm from November 4, 1947, to June 1, 
ns. | Design of Experimental Feeder. A mechanical feeder was 1948. Each pen contained 98 pullets and 8 males at the be- 


: “ie a 3 ; ginning of the test. All pens received like treatment with 
designed and put into operation in February, 1947. (See respect to litter, ventilation, watering, illumination, and egg 


This paper was presented at the annual meeting of the American 8athering. One group of each breed was fed by the hand 
Society of Agricultural Engineers at East Lansing, Mich., June, 1949 method, and the other by the mechanical feeder. Layers in 
as a contribution of the Rural Electric Division. Authorized for publi- the pens with the mechanical mash feeder received a fresh 
cation on June 17, 1949, as paper No. 1525 in the journal series of the supply of mash automatically at one-hour intervals through- 
Pennsylvania Agricultural Experiment Station. out a 13-hour day. Scratch grain was fed in the litter late in 

D. C. Spracur and A. S. Mowery are, respectively, professor and the afternoon to the layers in all four pens. Hand-fed pens 


instructor in agricultural engineering, and G. O. Bressler is assistant received a one-day’s supply of mash in hoppers abo 8 
professor of poultry husbandry, Pennsylvania State College, State College. o'clock in the sede ile the first 8 wake ‘ - 


Fig. 2. Essential parts of feeding and metering mechanism. Left: The 
disk with the cutaway sections or feed cells revolves with the drive shaft 
and chain sprocket. It must be so timed in respect to the chain that the 
cells will empty their contents through the hole in the sheet metal 
bottom of the hopper just ahead of each conveyor flight as it passes 
under the hole. The lip at the edge of the hole and the wedge serve to 
bunch the mash being carried ahead of the flight. Right: If enough 
mash is present to fill the space under the hole the feed cells will not 
empty. If there is insufficient mash in the trough to fill this space, the 
‘ig. 1 One of the mechanical mash feeders used in the Pennsylvania mash in the feed cells will drop into the trough. This picture shows 
feeding trials the hole closed 
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TABLE 1 Comparison of Feed Consumption per 100 Chicken Days* Between 
Hand-Fed and Mechanically-Fed Layers, November 4, 1947, to June 1, 1948 


AGRICULTURAL ENGINEERING for January 1950 


Fifteen hundred New Hampshire broilers were 
fed with a 48-ft feeder, but the feeding space was 


Group Mash, Ib Scratch, Ib Pelletst, lb Condensed Total, lb less than that needed. Increasing the length of trough 
buttermilk#, to 60 ft seemed to provide ample feeding space for a 

Hamp-Rock pullets Ib similar number of birds to 131/ weeks of age when 
Hand-fed 13.93 16.53 2.94 0.27 33.68 they were sold. Other field observations indicated 
Mechanically-fed 16.71 16.10 00 00 32.81 that feed-space allowances could be reduced substan- 
New Hampshire pullets tially by replacing hand with automatic feeders. A 
Hand-fed 14.21 15.64 2.79 25 32.89  60-ft feeder proved more than sufficient for 700 
Mechanically-fed 15.67 15.64 .00 .00 31.32 White Leghorn layers. It is thought that 2 in of feed- 


* Male birds included in determining chicken days 
+ Fed 22 weeks 
¢ Fed 4 weeks 


At the beginning of the ninth week, 4 lb of pellets were 
fed daily to each pen of hand-fed layers in order to stimulate 
maximum feed consumption of these birds. At the beginning 
of the 27th week, 2 lb of condensed buttermilk were fed daily 
to the layers in the hand-fed pens to further stimulate feed 
consumption. During the thirty weeks of the experiment the 
mechanically-fed pens received only mash and scratch grain. 
Daily records were kept of egg production and mortality, ob- 
servations being made of other pertinent items. Also recorded 
were the quantities of mash, pellets, scratch grain, and butter- 
milk consumed by layers in each pen. 

It is not the purpose of this paper to present a complete 
analysis of this experiment. The results may be summarized 
with the statement that differences in the factors considered 
were insignificant. Tables 1 and 2 show the total feed con- 
sumption and egg production for each pen. 

No significant difference in change of body weight of the 
birds was noted among the various pens (Table 2). Mortality 
differences were also considered insignificant. A field check in 
which two pens of 350 White Leghorns each were combined 
by removing a partition, and fed with a 60-ft mechanical 
feeder, substantiated these findings. 


Performance and Development of Automatic Feeders. The 
experimental mechanical feeders proved very satisfactory both 
from the standpoint of mechanical design and of size or shape 
for feeding mash to laying hens and also to turkeys. Also, by 
removing the legs and placing the trough on the floor, they 
were found to be satisfactory for feeding broilers. 

A totally enclosed, dust-proof motor was found very de- 
sirable to drive the unit. For a 60-ft feeder a 4%4-hp motor 
was found to be ample. When this feeder was set to operate 
26 times per day, and to run about 6 min each cycle, about 
0.7 kw-hr were required per day. 

Sealed water-pump bearings, prepacked with lubricant, 
were used for the idle sprockets and have operated for two 
years with no difficulty. Open bearings which were unpro- 
tected cut out within about two weeks. The lower bearing 
and sprocket in the hopper of each feeder were machined and 
equipped with a sleeve which prevented feed from entering 
these bearings. The pitch diameter of the sprockets had to 
be reduced about 1/16 in in order to allow smooth operation 
of the chain. : 

Practically no wastage of feed was experienced in feeding 
hens, broilers or turkeys. The feed level at all times and at 
all points in the trough was correctly maintained without ad- 
justment. This feature was thought to have been the prin- 
cipal factor in eliminating the waste of feed which often 
occurs when feeders are filled unevenly or too full by hand 
methods. Also, the feed trough shape and dimensions proved 
effective in preventing feed from being “hooked” from the 
feeder by the birds. 


TABLE 2. Egg Production, Mortality and Weight Change of All 
Groups, November 4, 1947, to June 1, 1948 


Group Egg production, Mortality, Change in body 
per cent number weight per cent 
Hamp-Rock pullets 
Hand-fed 60.1 9 +9.6 
Mechanically-fed 60.4 12 +9.9 
New Hampshire pullets 
Hand-fed 56.5 8 +3.2 
Mechanically-fed 59.3 9 -2.1 


ing space should be allowed per layer and 1 in per 

broiler. It is believed that more frequent feeding by 

the birds stimulated by operation of the feeder, re- 

sulted in less crowding and made possible the small 
feeding space found necessary for layers and broilers. The 
birds were attracted to the feeder each time it operated in 
much the same manner as when a person adds fresh feed in 
an ordinary trough. Limited observations do not permit 
recommendations of the feeding space to be provided for 
turkeys. ; 

It was noted that layers picked foreign materials such as 
feathers, particles of litter and fibrous material from the feed 
trough. Emptying and cleaning was unnecessary for the feed- 
ers operated over a six-month period with layers. In the case 
of turkeys, however, it was found necessary to clean the feed- 
er at intervals of about six weeks because of an accumulation 
largely of feathers in the trough. With broilers it was found 
desirable to clean the feeder at the same time the pen was 
cleaned in preparation for the next batch of birds. 

In order to reduce the initial investment necessary per 
bird for mechanical feeding, it seemed desirable to divide the 
trough thus doubling the feeding space per foot of conveyor 
chain. In many poultry houses the feed room is located at 
or near the middle of the building. Therefore, it was thought 
desirable to locate the feeder hopper at any point along the 
feed trough, and also to increase its size. Two cooperating 
poultrymen have constructed feeders with divided troughs. 
One located the hopper and drive unit at the corner of a 
trough so arranged as to form a rectangle in the pen. This 
required no change in design details except that of the trough. 
Another poultryman put into operation two 250-ft feeders in 
which the feed storage hopper was located near the feed room 
at about the middle of one side of the rectangle formed by the 
feed trough. In this installation the power unit was located at 
one corner and pulled the conveyor chain through the trough 
under the feed hopper. In the bottom of the hopper was a 
sprocket which engaged with the chain and operated the feed 
metering mechanism and feed agitator. To accomplish this 
it was necessary to change the original design of the conveyor 
chain so that it would be held in place against the sprocket. 
This was done by replacing the 11/4-in flights with others 1 in 
high, which made it possible to pass one edge of the chain 
through a guide groove. 


SUMMARY AND CONCLUSIONS 

1 The automatic feeders developed and discussed: 

(a) Saved time in feeding mash and reduced the 
drudgery of hand feeding. 

(b) Eliminated special trips to the house for feeding 
mash and supplementary feeds. 

(c) Assured a constant supply of fresh mash. Un- 
consumed mash in the trough was mixed with in- 
coming fresh mash at regular intervals. 

(d) Reduced amount of feeding space necessary when 
compared with hand-feeding space requirements. 

(e) Did not accumulate feathers, particles of litter, or 
fibrous parts of the feed in the trough when lay- 
ing hens were fed. 

(f) Operated without mechanical difficulties. 

(g) Operated without any adjustment of feeding 
mechanism. 

2 In a 30-weeks test with layers hand-fed scratch grain, 
there was no significant difference in feed consumption, 
egg production, body weight, or livability between the 
groups fed mash only in an (Continued on page 25) 
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Mechanizing Poultry Feeding 


By R. R. Parks 


MEMBER A.S.A.E. 


HEN a poultryman attempts to feed and care for 
\ / 3500 hens in individual cages, mechanization be- 
comes a necessity — not just a labor-saving luxury. 
Ordinarily, 2,000 hens keep one man busy when he carries feed 
and eggs in buckets. When 10,000 chicks are fed, watered, 
and cleaned, all in one large room 50 x 200 ft, mechanization 
is a must—not just a tinkerer’s plaything. Problems like 
these keep poultrymen and manufacturers alike working to- 
ward mechanization which will give a better economic return 
and a more satisfying enterprise in poultry. 

Considerable thought and effort were being given to bulk 
handling and mechanical distribution of feed by Los Angeles 
poultrymen even before the. last war. Then higher prices, 
scarcity of feed, delivery uncertainties, and labor shortage 
gave impetus to building and development of new ideas. One 
of the California Agricultural Extension Service projects in 
Los Angeles County brought bulk truck deliveries to a number 
of poultrymen and enabled them to buy self-cleaning, bulk 
bins for outside use at quantity discount prices. About that 
time also, one of the first mechanical feeders was installed 
on a Los Angeles County ranch housing 500,000 laying hens. 

From that time on we have records on some six mechanical 
feeders that have been built by poultrymen, the last one having 
been constructed in San Luis Obispo County after the Pennsyl- 
vania plan with some modifications to fit the ideas of the 
poultryman-builder. Also we have records on a number of 
mechanical feed carts built from garden tractor and scooter 
ideas. These carts are used also for collecting eggs. One 
manufacturer has built experimentally an egg collector for 
cages. The automatic record made at time of collection shows 
from which cages the eggs come. This unit will be available 
commercially as soon as the manufacturer completes his pres- 
ent orders for bulk bins and mechanical feed carts. 

One of the first steps a poultryman might care to take in 
reducing his labor costs is to equip the place with a gaso- 


line-engine-driven feed cart. The garden tractor makes a sim- 


This paper was presented at the annual meeting of the American 
Society of Agricultural Engineers at East Lansing, Mich., June, 1949, 
as a contribution of the Power and Machinery Division. 

R. R. Parks is extension specialist in agricultural engineering, Uni- 
versity of California, Davis. 


ple tool for pulling a small trailer which will transport the 
feed out and haul the eggs back. Gerald Brown, Los Angeles 
County, uses such a unit in connection with his 140-ton bulk 
feed storage unit. Across town another poultryman, J. M. 
Argabrite, Jr., built and uses a three-wheeled scooter-type cart 
with a 6-in high bed for the operator to stand on when driv- 
ing. Both behind and in front of the driver are bulk bins for 
mash and grain which are filled from raised supply bins when 
the cart is driven under the right spout. Homemade elevators 
and drag conveyors built from University plans shift feed on 
this ranch from large storage bins on the ground to smaller 
self-cleaning bins from which the cart can be filled. George 
White in northern Los Angeles County had a neighboring 
manufacturer assemble a pusher type of cart for him (Fig. 
1), a version of a commercial materials cart now on the mar- 
ket. The cart is pushed with an engine-powered single wheel 
over which the operator rides. The cart bed has a hydraulic 
lift bed which raises up under the portable feed bin and takes 
it through the cage houses where 3500 hens are daily fed. The 
bin is equipped with its own power for operating a screw 
conveyor that lifts the feed to a spout which controls the 
amount of feed distributed in the troughs. Guide rails on 
the legs of the cages take over the steering job once the driver 
has started down the row of cages. The tractor drivewheel is 
guided and shifted from neutral to either forward or reverse 
with one lever. Eggs are also gathered with this same power 
unit. (There are no footprints in the aisles between the cages. ) 

When H. Margolian recently had to move his chickens out 
farther in the county to make room for more Los Angeles 
residents moving in from the East, he decided to mechanically 
equip his new ranch to eliminate hand distribution of feed to 
his caged hens. Accordingly he assembled some of the best 
thinking on the subject at the time and started to build. Using 
two-by-threes grooved to carry No. 55 Link-Belt chain flat for 
moving the feed, he made the trough sides of metal strips in- 
serted in the base piece. Then to automatically “load” the 
feeder chain at the supply end, he equipped a second chain 
with elevator cups to raise the feed. Each of these units is 
some 200 ft long and feeds approximately 1500 hens. He has 
6 or 8 of these units in operation at the present time. Each 
has its own motor and gear reduction for driving the feeder 
chain. The feeders are turned on for (Continued on page 25) 


Fig. 1 (Left) A feed cart pushed by a self-contained “tractor” built on one wheel in the rear. The cart bed is raised by a hand-operated 
hydraulic system. This feature enables the operator to pick up such items as this feed bin for distributing feed to the hens in cages. The feed 
bin has its own power and screw lift. The operator merely holds a spout for diverting the required amounts of feed to the hens as he rides 
along. The tractor is guided and shifted from neutral to reverse or high with the one lever shown to the right of the operator e Fig. 2 
(Right) This truck bed is hydraulically mounted to raise and lower the two double bins being carried. In the lowered position the bin legs 
touch the ground and the truck can run out from underneath them or leave the rear one and move the front one to another spot. In this way 
the mill owns the bins and can deliver a “sealed package” of feed to the farm; then pick up and clean the bins when they become empty 
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Irrigated Pastures for Dairy Cows 
By John A. Ewing and George E. Zerfoss 


study of pasture irrigation for dairy cows conducted 

by the Middle Tennessee Experiment Station, Colum- 
bia, under a cooperative agreement between the Tennessee 
Agricultural Experiment Station and the Tennessee Valley 
Authority. 

The usual lack of rainfall in the Tennessee Valley during 
late summer and early fall ordinarily causes pastures to dry 
up to the extent that they alone will not support the normal 
complement of animals. Milk production falls off and there 
is a general loss in weight among livestock which tends to par- 
tially nullify the advantages gained through improved fertiliz- 
ation. To offset the loss of pastures, much of the winter's 
supply of stored feed must be used. Ordinarily pasturing live- 
stock is the cheapest method of animal feeding in this area. 
By irrigating it was thought it would be economically feasible 
to keep the grazing areas flourishing during periods of dry 
weather. 

In the drainage area of the Tennessee Valley there were 
over 514 million acres of open pasture in 1945, with approxi- 
mately 3 million acres in the 63 Valley counties in Tennessee, 
according to the 1945 Agricultural Census. The latter figure 
is approximately 22 per cent of the productive agricultural 
acreage in the Valley area. With this percentage of the area’s 
agricultural land used for grazing, it is conceivable that an 
adequate moisture supply during the latter part of the grow- 
ing season could increase the value of this land for utilization 
in a livestock enterprise, and as a soil conserving measure as 
well. 

Objectives of the study were as follows: 

1 To study the merits and economy of supplemental irri- 
gation on pastures under Tennessee soil and climatic condi- 
tions. 

2 To investigate the effect of pasture irrigation on milk 
production, number of cow-pasture days, need for supple- 
mental feed, and growth or development of animals. 

3 To determine the effect of supplemental irrigation on 
the prolonged maintenance and quality of yields and general 
condition of pasture. 


T= paper reports a summary of results of a four-year 


Abridgement of a paper presented at a meeting of the Southeast 
Section of the American Society of Agricultural Engineers at Baton 
Rouge, La., February, 1949. 

JoHN A. EWING is superintendent, Middle Tennessee Experiment 
Station, Columbia, and Georce E. Zerross is agricultural engineer, 
Tennessee Valley Authority, Knoxville. 


AuTuHor’s Note: Acknowledgment is made of the cooperation by 
personnel of the Tennessee Agricultural Experiment Station in conduct- 
ing the experiment and collecting the data reported. 


Fig. 1 As shown in this view of a 7-acre pasture taken August 15, 
1948, during a drought period, irrigation may be profitable in maintain- 
ing pastures for dairy cows in dry seasons 


MEMBER A.S.A.E. 


Two adjacent pasture areas of 7.00 and 6.23 acres each 
were selected for the irrigated and non-irrigated plots, respec- 
tively. Both pastures were seeded in the fall of 1941 to Ken- 
tucky bluegrass, orchard grass, hop, ladino and white clover. 
During the initial period, both pastures were irrigated until a 
comparable growth of the various species was established in 
the two areas. 

From 1945 through 1948, one pasture was irrigated and 
the other received only natural rainfall. Water was pumped 
from a nearby creek. A belt-connected pump driven by gaso- 
line engine delivered water to the irrigated pasture at an av- 
erage rate of 140 gpm, against a total head of 125 ft. Two 
3-in sprinkler lines, each equipped with eight sprinklers, 
spaced 40 ft apart on the lines and 60 ft between settings, de- 
livered water to the irrigated pasture at an average rate of 
one inch of water every three hours. (Fig. 1). Two inches of 
supplemental water were applied at each irrigation. It re- 
quired 48 hr operation time to cover the 7-acre pasture. Fre- 
quency of irrigation was once every 10 days or two weeks, 
depending on the natural rainfall. 

Data recorded each season included daily rainfall during 
the pasture season; amount, frequency, and rate of water ap- 
plied; irrigation costs (equipment, operational, labor and 
maintenance); concentrates fed to cows; hay fed to cows; 
milk production, weight, and general condition of animals; 
general condition of pastures, and cow-pasture days. 

Cows were kept on both the irrigated and non-irrigated 
pastures constantly during the grazing season (April through 
October) except for the time required to drive them to the 
barn for milking. 

The frequency of irrigation was left to the discretion of 
the experiment station personnel in charge of the work. Ac- 
tually irrigation water was applied every two weeks during 
the pasture season, if rainfall was not considered adequate. 
Total water received by the irrigated pasture (rainfall plus 
irrigation) varied between a maximum of 35.56in during 
1945 and a minimum of 31.28 in during 1948. 

Results of Study. Results of the four-year study are sum- 
marized in Table 1. The cows on the irrigated pasture ob- 
tained 41 per cent more grazing, produced 43 per cent more 
milk, and returned $61.30 per acre per pasture season more 
above costs than cows on the adjoining non-irrigated pasture. 

“Work to date, and especially in the dry seasons of 1947 
and 1948, indicates that irrigation may be profitable at present 
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Fig. 2. A comparison of total digestible nutrients based on the Ten- 
nessee pasture irrigation study 
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prices, where an adequate water su ply exists, TABLE 1. Four-Year Average Study of Irrigated vs. Non-Irrigated Pasture Yields, 


for maintaining milk production in dry seasons. 
Power, equipment, and labor costs of applying 


Annual Costs and Annual Net Income per Acre 
Middle Tennessee Experiment Station, 


18 in of water in 1948 were slightly over $1.25 Irrigated, Non-irrigated, Increase per _—Per cent 

per acre-inch. In 1948 the irrigated pasture Item avg per avg per acre per yr due increase due 

produced 90 per cent more milk and 130 per acre per yr acre per yr to irrigation _ to irrigation 

cent greater returns above feed and irrigation Number of cows 1.01 0.74 0.27 36.50 

costs, with 34 per cent less supplemental hay Gain in body weight, Ib 81.9 78.8 3.1 

consumption than for non-irrigated pasture.”* Pasture days 210 149 61.00 41.00 
The cost of irrigation per acre includes costs Total milk, Ib 4427.50 3095.95 1331.55 43.00 

of gasoline and oil, labor for moving pipe and Total _ fat, Ib 241.91 166.25 75.66 45.50 

maintaining all irrigation equipment in repair, Value of fat $248.53 $162.96 $85.67 $52.50 

together with depreciation on equipment. The Feed cost $25.12 $21.46 $3.66 $17.00 

four-year pe costs o — ?— ‘ = iteiield’ Cideeinen. ted sas? ier 

lows: cost of irrigation (gasoline, oil, labor Sa a aaa 

and repairs) $13.17; depreciation and interest mer pte Pons Poses 

on equipment, $7.15; total cost per acre, Hegre — i 20.32 . 

$20.32. Total cost per acre-inch was ($20.32 ‘st Of iftigation per acre-inc $1.56 

13) =$1.56, based on gasoline at 15c per gal, Income above all costs $203.09 $141.79 $61.30 $43.50 


oil at 15¢ per qt, common labor at 45c per hr —* Includes system depreciation. 


and skilled labor at 65c per hr. 


Plant population counts as determined by the point 
guadrate method on the pasture sward on the several indicated 
dates during the course of the study, showed a consistently 
higher percentage of white clover in the irrigated than in the 
unirrigated pasture. 

Fig. 2 presents a comparison of the total digestible nutri- 
ents (TDN per acre) derived by the cows from both the 
irrigated and non-irrigated pastures, together with rainfall 
and irrigation data. These values are based on the total feed 
consumed by the cows, including hay and concentrates. The 
TDN shown are the difference between the TDN required for 
maintenance and milk production and the TDN supplied by 
the feed consumed by the cows, and therefore represent the 
net TDN derived from the pastures. 

These values for the irrigated pasture increased for the 
first two years, while corresponding values for the non- 
irrigated pasture decreased in amount for the last three years. 
In 1948, the rainfall for the pasture season (April through 
October) was at a minimum — 13.28 in, as compared with the 
four-year average of 20.57 in for corresponding periods. 

In this same year (1948) 18in of supplemental water 
were applied to the irrigated pasture. Thus, irrigation ac- 
counts to a considerable extent for the increased nutrients 
derived by the cows from the irrigated pasture. 

It may be concluded from the results obtained in the fore- 
going study that pasture irtigation for dairy cows under the 
conditions of the test is justified and profitable. 


* From Progress Reports, 1949, Tennessee Agricultural Experiment 
Station, Middle Tennessee Branch, Columbia, Tenn. Mimeographed. 


Mechanizing Poultry Feeding 


(Continued from page 23) 


short intervals several times a day. Each time is an event for 
the hens and they briskly start eating that which perhaps some 
other hen on the line has refused when the chain was quiet. 
When Clayton Smith, near Palmdale Junction, recently 
started to build a mechanical feeder for broilers, he built his 
own chain out of spike nails with connecting eyes bent in the 
ends and a “scraper” blade welded on to the head of the 
spike. Building the “sprocket” wheel wasn’t so easy but was 
accomplished by welding forks on a metal tire which in turn 
was fitted on a wooden pulley. A 200-ft house was equipped 
with this unit and is in operation for the second year. This chain 
is loaded from an overhead bulk bin holding several months’ 
supply of feed, by the simple expedient of taking off from the 
large bin with two intervening “hoppers” with graduating 
larger to smaller bottom openings to prevent the feed from 
bridging and stopping the flow. A new feeder being built on 
this ranch to take care of 10,000 birds now about three weeks 
old will use Link-Belt chain with scraper blades to move the 
feed. A second one is being built on a neighboring ranch. 
“Eventually” L. W. Lierly, a San Luis Obispo county 


poultryman, was going to build a mechanical feeder for his 
laying hens. Following an extension service meeting, he col- 
lected all the information he could and visited the Margolian 
ranch. Equipped with the detailed plans published by Pennsy]- 
vania State College, he started out to improve on them and 
did. His feeder runs through six 20-ft houses that now have 
140 birds each. Now that “the thing is working”, he expects 
to build a large bin outside the end house to take feed brought 
out from town in a bulk handling truck. 

Sacks in California have been the cause of many hours of 
wasted labor. Both poultrymen and dairymen alike are look- 
ing for a way out of wrestling sacks, spilling feed and work- 
ing in the dust of sacks. Bulk feed handling is a part of the 
scheme for mechanical feeders. Several organizations have 
now equipped tank trucks with elevators for delivering feed 
directly into the customer's bin, in spite of the fact that trucks 
so equipped are expensive and complicate the problem of 
weighing out feed to the customer. A newer system now on 
the market will simplify the bulk feed problem and hurry 
its acceptance generally. With this system, metal user bins are 
built in pairs, each having hopper bottoms. The V section 
formed by the two bottoms makes an ideal “saddle” for the 
truck that carries the bins from the mill to the customer. The 
bins belong to the mill and are left with the customer until 
they are empty, when they are picked up by the truck and re- 
placed with full ones. The truck that picks up and trans- 
ports the bins has a “backbone” like a horse with high withers 
that raises and lowers. Hydraulic equipment on the truck en- 
ables it to lift the bed to raise the legs of the bin off the 
ground in going to or from the mill. Two of these double bins 
(Fig. 2) are carried in tandem at a time, each containing 24 
tons of feed. The bins each weigh about 1200 pounds. 

So, with a number of systems for mechanical feeding al- 
ready available for the poultryman’s liking, the next and logi- 
cal step is a mechanical egg collector which automatically 
records the daily score. Then the poultryman on his rounds 
of inspection can look at the birds as a manager should. 


Automatic Poultry Feeders 
(Continued from page 22) 


automatic feeder and comparable groups hand fed mash 
in standard feeders and provided with supplementary 
pellets and condensed buttermilk for stated weeks of 
the experimental period. 

3 The feed-metering device can be adapted to permit the 
location of the feed hopper at any desired position 
along the feed trough. 

4 The automatic feeders described proved satisfactory 
for use in feeding broilers. 

5 The use of legs and standing rails was found unneces- 
sary and may be eliminated. The height of the feeder 


can be adjusted easily to birds of various ages by set- 
ting it on blocks. 
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Runoff Estimates Based on Infiltration Capacity, Ante- 


cedent Moisture Conditions, and Precipitation 
By R. G. Andrews 


HE basic theory of the infiltration method of estimating 

runoff has been very ably discussed by L. K. Sherman, 

W. W. Horner, H. L. Cook, and others and will not be 
presented in this paper. This discussion deals with the 
mechanics of applying the theory in estimating the runoff 
which will result from a particular storm period on a particu- 
lar watershed. The methodology described below is the result 
of an evolutionary process. Several engineers and hydrologists 
have made valuable contributions over a period of years. 

In estimating runoff by the infiltration method, three con- 
cepts must be kept clearly in mind: (1) Only surface runoff 
can be estimated from infiltration data; (2) an infiltration 
curve can represent only one complex; (3) the runoff from a 
watershed must always be considered as the summation of the 
volumes of runoff from the individual complexes which make 
up the watershed. 

The following definitions of terms used in this paper are 
essentially the same as those used by H. L. Cook in his paper 
published in the October, 1946, “Transactions of the American 
Geophysical Union”: 

Storm Period. A period during which the precipitation at- 
tributable to a single atmospheric disturbance takes place. 

Rain Period. A period during which rainfall does not 
cease for more than one hour. 

Complex.~ An association of soil, cover, and condition for 
which one infiltration curve is applicable. 

Pe, Precipitation Excess. The depth of precipitation which 
fell at a rate in excess of any selected intensity. 

Te, Time of Excess. The duration of precipitation which 
fell at a rate in excess of any selected intensity. 

i, Intensity. The rate at which rainfall reaches the ground 
at any instant. 


This paper was presented at the winter meeting of the American 
Society of Agricultural Engineers at Chicago, Ill, December, 1948, as a 
contribution of the Soil and Water Division. 


R. G. ANpREws is hydrologist, Western Gulf Region, Soil Conser- 

vation Service, U. S. Department of Agriculture, Fort Worth, Tex. 
Wotershed ____Coon Creek ___ 

Storm Date: 

“Beginning: 


Mey 10, 1943 
3:40 A.M. 
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Fig. 1 (Left) 
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Form for tabulating data to be used in determining runoff « 
Data for determination of precipitation excess and time of excess 


Infiltration Capacity. The rate at which infiltration 
wall take place at any instant were the supply to equal or 
exceed this capacity. 


>, Antecedent Moisture Index. A factor based on the 
amount and time of occurrence of precipitation during a ten- 
day period preceding the beginning of the storm under investi- 
gation. Usually expressed as follows: $P/T = P,/1 + P,/2 + 

. P,/n) where P,, equals the rainfall on the nth day pre- 
ceding the rain for which the runoff is being calculated. 

Infiltration capacity curves, as developed from small wa- 
tersheds and infiltrometer measurements, reflect the effect of 
infiltration and surface storage, and might more precisely be 
called retention-rate curves. 

Estimating runoff by the infiltration method is a simple 
process if the following basic data are available for the wa- 
tershed under investigation: 

1 The areal extent of the various complexes. 

2 Infiltration capacity curves for the complexes for vari- 
ous antecedent moisture conditions. 

3 Recording rain gage charts from a station within or 
near the watershed. 

Following are the steps in estimating runoff: 

1 Determine the area in acres of each complex in the 
watershed and tabulate these data on a form similar to that 
shown in Fig. 1. 

2 Determine the antecedent moisture index for the storm 
period. The storm period of May 10, 1943, used in this ex- 
ample, was preceded by 0.25 in on May Sth and 0.60 in on 
May 6th. By dividing each amount of precipitation by the 
number of days it preceded May 10, and summing the quo- 
tients the antecedent moisture index is determined, i.e., 
0.60/4 + 0.25/5 = 0.2. 

3 From the recording rain gage chart for the storm period 
under investigation tabulate the amounts of precipitation by 
5-min intervals, for each rain period, in column 2 of the form 
shown in Fig. 2. In columns 3 to 21 indicate the amounts of 
precipitation which fell at a rate equal to or exceeding the rate 


Rein Gage Locetion: Wilburton, Oklehoms 


Fig. 2. (Above) 
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TIME OF EXCESS - MINUTES 
Fig. 3. Curves constructed from the data on precipitation excess and 
time of excess in Fig. 2 


shown at the head of each column. These may be determined 
by subtracting the 5-min amount shown at the head of each 
column, for the given precipitation rate, from the precipitation 
amount for each 5 min as shown in column 2. If the result 
is a negative quantity, put a zero in the appropriate space. 
The sum of the amounts in each of columns 3 to 21, is the 
total depth of precipitation (Pe) which fell at rates equal to 
or exceeding the intensity shown at the head of each column. 
For each column, the total number of minutes (Te) dur- 
ing which rain fell at intensities equal to or greater than the 
rate shown at the head of the column, may be determined by 
multiplying the number of entries, greater than zero, by five. 


4 Construct precipitation excess and time of excess curves 
by plotting Pe and Te values for each of the columns 3 to 21, 
against the precipitation intensity shown at the head of each 
column. Fig. 3 shows such curves constructed from the data 
in Fig. 2. 

5 Infiltration capacity curves are prepared for the com- 
plexes involved and traced on a sheet of tracing cloth or pref- 
erably tracing acetate. The infiltration capacity curves used in 
this example are shown in Fig. 4. Place the transparent sheet 
over the Pe-Te curves with the base line indicating the cover 
condition coinciding with the base line of the Pe-Te curves. 
From the intersection of the infiltration capacity curve repre- 
senting the proper antecedent moisture index and Te curve, 
read horizontally to the Pe curve, then vertically to the base 
scale which represents the runoff or the depth of precipitation, 
in inches, which fell in excess of the infiltration capacity. Fig. 
5 shows the method of obtaining the runoff from treated culti- 
vated row crops on Yahola soil with an antecedent moisture 
index of 0.2. The runoff from each complex is read in the 
same manner and tabulated as shown in Fig. 1. The runoff 
from “roads, urban areas, etc.” was assumed as 90 per cent 
of the rainfall. If the computations are made on a calculator 
which has a cumulative multiplier the total “runoff-acre 
inches” may be obtained direct, without tabulating the “runoff- 
acre inches” from each complex, as shown in Fig. 1. The total 
“runoff-inches” is obtained by dividing the total “runoff-acre 
inches” by the total “acres.” 


_ Availability of Data. The basic data from which infiltra- 
tion capacity curves are developed are not generally available. 
The Soil Conservation Service has developed curves for a 
wide variety of soil and cover conditions in a few localities. 
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Fig. 4 Curves of infiltration capacity 


These curves, while in limited use at the present time, are in 
need of revision and simplification in the light of new knowl- 
edge. Data on rainfall and runoff published by the various 
agricultural experiment stations may be used to develop infil- 
tration capacity curves. 
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Fig. 5 Graphical solution of a runoff problem 
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Recording rain gage charts are available at the U. S. 
Weather Bureau regional offices. There were very few re- 
cording rain gages in operation prior to 1938 and the cover- 
age is far from satisfactory at the present time. 

The area! extent of various complexes can usually be de- 
termined from data on file at the Soil Conservation Service re- 
giona! offices 
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Discussion by L. K. Sherman 


bby mechanics of Mr. Andrews’ procedure is clearly stated 
in the foregoing paper. I think it would be desirable for 
him to discuss the basic principles used in his proposed pro- 
cedure. This is what engineers and hydrologists are most in- 
terested in before they accept any new or improved procedure. 

Has he made any tests of his estimate Pe with observed 
volume of measured runoff? 

Antecedent soil moisture has a very definite effect on the 
infiltration — capacity f—at the beginning of rain. The 
wetter the soil, the lower the value of f on the infiltration 
capacity curve. 

For a given complex and a given season, such as “dormant 
growing”, the value of f, is practically a constant. 

The value of f, is definitely changed by the vegetal cover. 
For the same complex, f, is a constant for any season. 

Fig. 4 shows a variation of from 0.5 to 1.5 in in the value 
of f, with the same complex. I question this as a fact; maybe 
I have misinterpreted something. 

I have computed the infiltration and Pe for the rainfall 
case given in the paper, and obtain the following results: 


Total rainfall = 4.85 in 
Total infiltration = 2.86 in 
Total Pe = 2.00 (vs. 2.25 in) 


The above is for complex Yahola Row Crop — T (Fig. 5) 


’ The value of infiltration — capacity ordinates — as I read 
from the vertical intensity colum in Fig. 5, were from 3.5 in 
per hr at time O down to a constant f, of 1.30 in pr hr at time 
125 min and beyond that time also f, = 1.30. 

I believe Mr. Andrews is correct in all procedures, except 
his placing of infiltration — curves at different values of f, 
for exactly the same complex. 

Change in infiltration — capacity due to antecedent mois- 
ture — comes at the beginning of the run and not at f,. (See 
“Infiltration and Physics of Soil Moisture” by L. K. Sherman 
in transactions (Berkeley, Calif. meeting) of the AGU in 
February, 1944.) 

The procedure Mr. Andrew’s has given, except the instance 
I have cited regarding f,, is ingenious, sound, and practical. 


Discussion by Edgar E. Foster 


r HIS paper the author, Mr. Andrews, has proposed a 
method for utilizing the curves of infiltration capacity for 
determining runoff from the data of rainfall. The procedure 
that he proposes appears to be sound as the following analy- 
sis shows. 


L. K. SHERMAN is a consulting engineer, Chicago, III. 


EpGar E. Foster is a senior engineer, Bureau of Reclamation, U. S. 
Department of the Interior, Denver, Colo. 
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Before discussing the author’s procedure, it is desirable to 
clarify one definition. The current practise in the U. S. Bureau 
of Reclamation is to distinguish clearly between infiltration 
and retention; the former is limited to differential areas such 
as could be covered by an infiltrometer, while the retention 
rate is based on the difference between rainfall and runoff 
from the larger watersheds. In the terminology of H. L. Cook® 
the average retention rate would be the same as the W index. 
As the area of a watershed diminishes and the number of 
complexes approaches 1, the average retention rate approaches 
the infiltration rate. 

The procedure proposed by the author is for the purpose 
of using the infiltration curves to derive the total depth of 
retention from which the average rate can be computed. The 
essence of the procedure is shown in his Figs. 2 and 3. Essen- 
tially the process on Fig. 2 is a summation of rainfall excess, 
Pe, for each 5-min interval above arbitrary amounts received. 
The total of this rainfall excess for the entire storm is found 
and plotted against the rates of rainfall, that is, intensity in 
inches per hour. This plotting makes the Pe curve in Fig. 3. 
The durations of time, Te, of the rainfall excess above the 
arbitrary rates are plotted also against intensities of rainfall 
in inches per hour. 

The Te curve is expressed in the same units as the infiltra- 
tion capacity curves, that is, intensity in inches per hour 
against duration in minutes. The point of intersection, found 
mechanically in the author’s procedure, therefore fixes a point 
of intensity from which the rainfall excess can be obtained 
from the Pe curve for any given infiltration curve, the depth 
of rainfall excess being the value sought. The procedure is 
straight-forward, sound, and should require not too much labor. 


Apparently the only theoretical defect is the tacit assump- 
tion that infiltration curves for various complexes or some 
feature of the complex are parallel to each other for a given 
type of soil. I believe that this is not necessarily true but 
doubt that the difference is great enough to invalidate the 
procedure. The infinite variations of soil conditions should 
preclude one from being too critical on this point. 


The depths of rainfall excess, Pe, should not be taken as 
the average retention rate or W index without some probable 
modification because of other factors which affect runoff. 
Among these are interception by tall vegetation, pondage on 
the surface or in channels, and possibly subsurface storm flow. 
These and possibly other factors modify the runoff by reducing 
it — except subsurface storm flow — and not being included in 
the infiltration rates. Although the net effect of these elements 
in an intense storm is probably small relatively to the total 
runoff, they could greatly modify the runoff from light show- 
ers. 

The rub comes in applying the procedure to a specific 
storm event, as an infiltration curve is required for each com- 
plex. It is likely that every infiltrometer test in the same com- 
plex would give a somewhat different curve. It appears to me 
that infiltrometer data, including curves, can be utilized only 
through statistical averages; tests on a given complex could 
reasonably be expected to yield similar infiltration curves so 
that an average of several could logically be used for a complex 
or perhaps even a number of similar complexes. The determina- 
tion of these infiltration curves is, however, a question of ob- 
taining data, just as is the matter of obtaining data of rain- 
fall and runoff, and undoubtedly must be resolved in the 
same manner — by getting the data. 


Discussion by W. W. Horner 


HAVE read Mr. Andrews’ paper with a great deal of in- 

terest and believe that the methodology which he sets up 
for estimating surface runoff is simpler and more direct than 
the techniques which have generally been employed for this 
purpose. He is to te commended on the careful working out 
of the mechanics of such a computation. 

His statement that “Estimating runoff by the infiltration 
method is a simple process if” strikes (Continued on page 30) 


W. W. Horner is a consulting engineer, St. Louis, Mo. 
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Land Development and Irrigation Practices 
By Joseph P. Collopy 


MEMBER A.S.A.E. 


of farm layout followed on the sandy soil of the South- 
west, and touch upon the application of irrigation water. 
{ will show why the same system of land development and the 
same mehods of water application are not followed in this 
area as in other irrigated areas of the West. 
The annual precipitation in this area is very low, being 
about 3 to 314 in, coming mostly as flash floods, often with 
downpours of 3 in within the period of an hour or so. 


The soils of the river bottoms have been formed from 
alluvial deposits of silts, clays, and sands, with the first two 
textures predominating. They have a high moisture-holding 
capacity, are moderately permeable, have moderate to high 
base exchange capacity, and in general are high in fertility. 
The greatest potential problem is probably one of internal 
drainage. 

In contrast, the old geologic terraces called the ‘mesa 
lands” ars composed largely of sands and loamy soils and 
have a low moisture-holding capacity, low organic content, 
low base exchange capacity, and in general require large 
amounts of water and fertilizers. Here the soil problems in- 
volve proper land management, conservation of water, and 
proper fertilization. 

In laying out a farm unit or in designing the pattern for 
land development in this area, all the rules and standards that 
we have applied in other areas must be discarded, or modified 
materially to fit the conditions encountered. In the areas of 
greater precipitation it has, I believe, become approved prac- 
tice to lay out farm units with boundaries delineated by the 
topography as much as possible, rather than by legal subdi- 
vision lines. An example is the Mirage Flats Project, Hay 
Springs, Nebraska. The supply laterals follow the contours 
at a maximum elevation along the slopes on either side of 
the valleys and farm units are laid out to fit the location of 
the laterals. The crossing of drainage canals by farm ditches 
was avoided wherever possible. Long stretches of farm 
ditches to serve but a small area were avoided whenever pos- 
sible. Small fields cut off by laterals, ditches, and roads were 


[: THIS paper I described the type of land leveling and 


This paper was presented at the winter meeting of the American 
Society of Agricultural Engineers at Chicago, IIl., December, 1948, as 
a contribution of the Soil and Water Division. 


JosepH P. CoLtopy is chief of the operations division, Lower Colo- 
rado River District, Bureau of Reclamation, U.S. Department of the 
Interior. 


(Left) River bottom before leveling, showing effects of flash floods and wind e 


avoided many times only at the cost of crooked and irregular 
boundary lines. The direction of irrigation, for the most part, 
is down the steepest slopes. 


A sharp contrast is provided by the layout of the farm 
units on the Yuma Mesa Division of the Gila Project, located 
near the rapidly growing town of Yuma, Ariz., close to the 
Mexican border. This project is under construction by the 
Bureau of Reclamation, aided by a research program carried 
on under a three-way agreement by that Bureau, the Bureau 
of Plant Industry, Soils, and Agricultural Engineering of the 
Department of Agriculture, and the University of Arizona. 
The farm unit layout in some instances is not all that could 
be desired, due to required changes in the size of farm units 
incorporated after construction of delivery system. 


For the most part, the units are rectangular in shape, cut 
only now and then by a lateral run so as to take advantage 
of all the head possible over a very flat area. 


In a typical irrigation layout of one of the farm units, 
the irrigation runs are 660 ft long, with borders 66 ft apart, 
giving an area of one acre in each border land. In many in- 
stances the farm units are composed of a number of 10-acre 
fields. The irrigation slopes are from 0.001 to 0.003. Experi- 
ence has shown that the irrigation slopes must be kept very near 
to these limitations. Lesser slopes cause excessive use of water, 
and steeper slopes invite excessive erosion and interfere with 
the already difficult task of securing uniform penetration in 
the porous soils. The border lands themselves are level be- 
tween border dikes, but there may be a difference in elevation 
of 0.1 or 0.2 ft, or even more, between adjacent border lands. 
The farmers have found that during the winter months some 
crops do better when planted in rows running north and 
south, while others seem to fare better when in rows planted 
east and west. On many fields the direction of irrigation will 
be changed from year to year, and even from season to season. 
On steeper natural slopes the straight border dikes are run 
approximately parallel to the contours and are terraced down 
the slopes. 


We have shown the irrigation runs as 660 ft in length. 
This is the usual length run on the Yuma Mesa, where the 
soil is quite sandy and large irrigation heads are available. 
We have experimented with 330 ft runs, some of them laid 
out approximately the same as for the 660-ft runs. This type 
of layout is quite satisfactory from an operating standpoint, 
but is apt to Cause excessive movement of yardage during the 
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Fig. 2 (Right) Example of a deep cut in land 


development. Deep cuts are to be avoided wherever possible, but are not unusual in this area 
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process of land leveling and is disliked by some farmers on 
account of slightly increased labor in the application of water. 

The border dikes used in most of the areas must accom- 
modate large irrigation streams and are large and rather high. 
The farming operations, such as mowing, raking and much 
of the seeding are carried on between these dikes. In some 
instances the fields are laid out as 10-acre rectangles measur- 
ing 330x1320 ft. Here the border dikes are low and are farmed 
over. Not all farmers prefer this layout, as they object to 
driving their equipment over the borders. 

{n a typical irrigation layout for a citrus area on the Yuma 
Mesa, an underground pipe system is used. The runs are 300 
ft long, with the border dikes 2214 ft apart. Systems of this 
type use an irrigating stream of about 44 to 6 cfs. 

In the river bottom areas the same general irrigation lay- 
out as just mentioned is used, but in some instances the top 
several inches of soil consists of a layer of rather impervious 
silt and the borders are leveled flat. When irrrigating, the 
borders are ponded to the desired depth and then the water is 
changed. The water penetrates within a reasonable length of 
time and the depth of penetration is the same over the entire 
area. On some of the heavier soils, there are to be found ex- 
amples where runs are as long as one-half mile, with little or 
no justification it would seem. 

What are the conditions peculiar to this area that necessi- 
tate a different system of land development? They are many 
and an effort will be made to describe the most important 
ones, but only by living with and working with the problems 
in this area can all the differences be understood. 

These differences might be divided into climatic, economic, 
and physical. When we consider that, for instance, Yuma, 
Ariz., advertises 363 growing days, that a heavy frost on the 
Yuma Mesa is recorded only once in 10 years, that the 
thermometer soars as high as 120 F in summer, with cloud- 
less skies for months, the climate must have a bearing on the 
solution. 


CLIMATIC, ECONOMIC, AND PHYSICAL DIFFERENCES 


There are economic differences when it is considered that 
one crop follows another down through the months; and that 
the greatest productive season here for certain fruits and most 
vegetables is during the winter months, when large portions 
of our nation must depend upon various forms of storage 
and processing for their food and feed, a fact that influences 
the prices received for these products. The income of some 
of these farmers is rather astounding to me. 

Now for the physical differences. Fig. 1 shows a river bot- 
tom, showing both the effects of flash floods and soil moving 
winds. 

Fig. 2 shows an example of what might be termed a deep 
cut in connection with land leveling, but not unusual in this 
area. 

The size of irrigation delivery that is common to this area 
has a very definite bearing on the land development pattern. 
This individual delivery varies in size from about 414 to 
about 24 cfs. Farm ditches of the latter size are expensive, 
and it is often more economical to level land against the 
natural grade than to build more ditch. 

Large irrigation deliveries, or heads, as they are sometimes 
termed, are customary in this area. There are, however, more 
definite reasons than custom, for their being used. The soil is 
sandy and large heads make it possible to cover the length 
of run within a short time. In the hottest part of the 
summer it is often necessary to irrigate as often as once a 
week. Means must be provided to cover an area within a 
short time. With the thermometer rising to, say, 115 F during 
the day, the time of water application is important. A differ- 
ence of a day or two may determine the success or failure of 
an expensive crop. 

In order to have some vegetable crops ready for the holi- 
day trade, it is necessary to plant in September, when the 
temperature may read as high as 110 F or even higher during 
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the day. In order to lower the soil temperature to aid seed 
germination and to keep the young plants from perishing, 
water is often kept in the rows constantly for periods of two 
weeks or longer. It is not uncommon to see irrigation heads 
of 20 cfs or more used for this purpose. 

Large irrigation heads are in keeping with other phases of 
agriculture in many localities in this area. One crop after 
another, heavy and expensive machinery, and operators striv- 
ing to reach the market with their products during the season- 
al peak, combine to make what might be termed a stepped-up 
activity. 

The development of these areas presents many problems, 
but without them engineers would not be interested. By the 
uniting of the knowledge and the efforts of engineers, agri- 
culturists, scientists, economists and construction men, areas 
are being constantly brought under cultivation, which will 
help feed and meet other wants of an ever-growing nation, 
and a world where there is always hunger in some areas. 


Runoff Estimates 
(Continued from page 28) 


directly at the problem which confronts any practicing en- 
gineer who attempts to apply this process in the ordinary 
course of his practice. Of the three numbered items which he 
names as necessary, the first, ‘areal extent of various com- 
plexes,” can generally be readily determined. This third point, 
“recording rain gage charts,” is sometimes a major obstacle 
if we are trying to determine what runoff must have occurred 
on a particular date. The most common problem, however, 
relates to estimating runoff that would result from a storm of 
specific duration and having a definite frequency of occurrence. 
Therefore, we are generally working with the synthetic rain- 
fall pattern. 

The second requirement is, of course, the crux of the diffi- 
culty. The average practicing engineer cannot secure signifi- 
cant infiltration capacity curves, and those he can secure are 
rarely satisfactorily related to an antecedent moisture condition. 

I have been unusually fortunate in having had the oppor- 
tunity to cooperate in some of the research studies and some 
of the applications of the infiltration capacity technique car- 
ried out by the Department of Agriculture. I have been able 
to accumulate a considerable number of typical infiltration 
capacity curves for soil, complexes, and seasons, but prac- 
tically none of these related to antecedent moisture. In spite 
of this serious defect, I prefer to use the infiltration capacity 
method of estimating surface runoff over any other method 
that is available to the engineer, and I am of the opinion that 
on the basis of experience which I have had, I can select and 
adjust infiltration capacity curves and utilize them, and the 
resulting estimate of runoff has a better foundation than 
would values developed under any other different available 
method. 

It is certainly to be hoped that before too long a time the 
Department of Agriculture will publish the infiltration ca- 
pacity curves which are in its files, with whatever notations 
are available as to probable antecedent moisture, or, in the ab- 
sence of moisture values, at least prior applications of precipi- 
tation for a reasonable period of time preceding the particular 
runs. 

I would like to offer one comment on the antecedent mois- 
ture index, which Mr. Andrews states is usually expressed as a 
progressive sum of precipitation divided by elapsed time. I 
developed an index in the course of the Trinty River studies, 
and found that such an index involving precipitation cor- 
related very poorly with infiltration capacity values, and 
reached a further conclusion that this was due to the fact that 
it ignored a character precipitation. What we need is actually 
a soil moisture index, and a very much better one can be de- 
vised if the summation of mass infiltration divided by elapsed 
time is the basis. This is definitely true even though the mass 
infiltration itself has to be estimated from the character of 
precipitation on each of the preceding days. 
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Nominations for 1950-51 ASAE Officers 


To Nominating Committee of the American Society of Agricultural 
Engineers has placed in nomination the following members of the 
Society for the various elective offices to be held at the next annual 
election of officers to be conducted by letter ballot: 


For President: 


Fred C. Fenton, head, agricultural engineering dept., Kansas State 
College, Manhattan. 


For Councilor: 


W. D. Hemker, agricultural engineer, industry sales dept., Westing- 
house Electric Corp., East Pittsburgh, Pa. 
J. B. Stere, agricultural engineer, C. A. McDade Co., Pittsburgh, Pa. 


bor Councilor: 


T. B. Chambers, chief, division of engineering, Soil Conservation 
Service, U. S. Department of Agriculture, Washington, D. C. 

Ralph C. Hay, associate professor of agricultural engineering, Uni- 
versity of Illinois, Urbana. 


For Nominating Committee: 


H. T. Barr, head, agricultural engineering research, Louisiana Agri- 
cultural Experiment Station, Baton Rouge, La. 

D. C. Heitshu, chief engineer, John Deere Harvester Works, East 
Moline, Ill. 

M. H. Lloyd, agricultural engineering, Buffalo-Niagara Electric 
Corp., Buffalo 3, N.Y. 

C. A. Logan, superintendent, Office of Operations, U.S. Depart- 
ment of Agriculture, Agricultural Research Center, Beltsville, Md. 

F. W. Peikert, head, agricultural engineering dept., University of 
Maine, Orono. 

E. W. Schroeder, head, agricultural engineering dept., Oklahoma 
A. & M. College, Stillwater. 


Winter Meeting Draws 900 Attendance 


GRICULTURAL engineering approached the mid-century mark on a 

continued rising trend of interest, as indicated by attendance at the 

Winter Meeting of the American Society of Agricultural Engineers, 
December 19, 20, and 21, in Chicago. 

More than 900 members and guests were on hand to hear some 
seventy scheduled speakers and discussers get down to cases on current 
problems and progress, in eighteen sessions of five divisions of the 
Society. There were numerous additional cabinet, council, and committee 
meetings, and the usual uncounted corridor contacts ranging from pleas- 
ant greetings to important exchanges of new information and viewpoints. 

The program developed as announced in advance, except in minor 
details, and cannot be reviewed here. So far as possible, important con- 
tributions will appear in coming issues of AGRICULTURAL ENGINEERING. 

An encouraging sign of closely allied interests among members of 
the Power and Machinery and Soil and Water Divisions was the active 
interest shown in their joint session. Members of the Soil and Water 
Division went primed from their own previous session on ‘Machinery 
Problems Involved in Utilizing Crop Residues for Mulches.” They 
found Power and Machinery Division interest in conservation farming 
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A.S.A.E. Meetings Calendar 


January 28 — Iowa-ILLINoIs SECTION 


February 9-11— SOUTHEAST SECTION, Buena Vista Hotel, 
Biloxi, Miss. 


February 11 — MICHIGAN AREA SECTION, Agricultural Engineer- 
ing Bldg., Michigan State College, East Lansing 


March 16 and 17 — Paciric Coast SECTION, Logan and Salt 
Lake City, Utah 


April 7 and 8 — Mip-CENTRAL SECTION, University of Nebraska, 
Lincoln 

April 13-15 —SouTHWEsT SECTION, Louisiana State University, 
Baton Rouge 


June 19-21 ANNUAL MEETING, Statler Hotel, Washington, 
D.C. 


emphasized by an FEI exhibit of panels showing what many equipment 
manufacturers have done to promote and implement conservation prac- 
tices. The display lined both sides of the meeting room. 

In its other five half-day sessions, the Power and Machinery Division 
showed sustained interest in subjects ranging from soil science to rub- 
ber, iron, power, and the design of special equipment. 


How far farm mechanization has progressed since the days of Maud 
Muller, and how unorthodox some farm machines of the future might 
be by present standards, was suggested in the fancy-catching paper by 
J. B. Liljedahl on the construction and performance of “A Pneumatic 
Gun for Elevating Baled Hay." Moving pictures emphasized the actual 
existence of the machine which tosses bales of hay through an under- 
the-eaves mow door like a schoolboy practicing free throws with a 
basketball. 

Interest in the supplemental irrigation session of the Soil and Water 
Division showed a still growing appreciation of its possibilities by 
farmers and by industry, along with a realization of the engineering 
problems involved in handling and using water effectively. 


In the rural electric sessions, some heat carried over from the subject 
matter into the spirit of the discussions. One of the old-timers took 
occasion to urge members to get out of their “mahogany foxholes’’ more 
often and look at electrification problems from the farmer's viewpoint. 


Farm home applications of electricity came in for a revival of tech- 
nical interest in the session sponsored and arranged by the Subcommit- 
tee on Extension Housing. 


Directly following the last afternoon session of the Rural Electric 
Division, many of its members turned their attention to non-engineering 
aspects of their field, in the program of the Fourth National Farm 
Electrification Conference which started Tuesday evening and continued 
through Wednesday and Thursday. It was purposely scheduled to per- 
mit many rural electric men to attend both meetings in one trip. 

Revived interest in farm housing, stimulated by the housing short- 
age, new research results, and the National Housing Act, was reflected 
in the Farm Structures Division sessions. Its program was otherwise 
distinguished by its range of subject matter, from structural details to 
functional requirements, influences of electricity and equipment on 


These views were snapped by C. N. Hinkle at the 1949 ASAE winter meeting at Chicago last month. At the left, standing, Arnold Daum (Stand- 
ard Oil) and John Wessman (International Harvester), who did a grand publicity job for the meeting, are shown extracting a press release from 


ASAE President Frank J. Zink. At the right are ASAE Junior Past-President A. J. 


Schwantes, President Zink, Assistant Secretary C. K. Kline, 


and Past-President W. G. Kaiser 
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structural design and the novel new “Application of Fluidization to 
Conveying Grain.” 

Paralleling technical progress in agricultural engineering, profession- 
al considerations prompted strong interest in the College Division meet- 
ing Monday evening. Some healthy differences of opinion coming out 
of that meeting were cropping up in casual conversations during the 
next two days. 

In another Monday evening meeting representatives of manufacturers 
and colleges cooperating in the ASAE-sponsored grain drill spacing in- 
vestigation, brought that activity to a logical conclusion after reviewing 
evidence that neither the 6 nor the 7-inch spacing showed sufficient ad- 
vantage to permit discontinuation of the other spacing. 

Dr. J. B. Davidson, charter member and first president of the 
Society, was the featured speaker at a dinner sponsored by the Research 
Committee of the Farm Equipment Institute, with leaders in agricultural 
engineering research in public service present as guests. Dr. Davidson 
presented a picture of progress over a half century leading up to present 
opportunities, from which he challenged the audience, including many 
of his former students, with the conclusion that “the golden age of ag- 
gricultural engineering research is still ahead of us.” 

The grassland farming program on Monday, sponsored by the Joint 
Committee on Grassland Farming, proved more popular than expected, 
and overflowed its available meeting room space. 

All meeting rooms were filled during much of the meeting to an ex- 
tent which suggested that the Society is about to require increased 
winter meeting facilities. 


ASAE Southeast Section Meets Feb. 9 to 11 


_ Southeast Section of The American Society of Agricultural Engi- 
neers will hold its regular yearly meeting at Biloxi, Miss., February 
9 to 11. As usual the meeting will be held in conjunction with the 
annual convention of the Association of Southern Agricultural Workers. 

The meeting opens on Thursday forenoon, February 9, with two 
concurrent programs, land reclamation and drainage and processing of 
farm crops. Following papers on land reclamation schools by Lawrence 
Ennis, Jr., Alabama extension agricultural engineer; on the farm power 
contractor by J. L. McKitrick, Kentucky extension agricultural engineer, 
and on the development of new agricultural areas in other countries by 
M. O. Crow, agricultural engineer, Caterpillar Tractor Co., the session 
will be devoted to a round-table discussion of the use of construction- 
type equipment in land clearing, reclamation and drainage. The pro- 
gram on processing of farm crops will include four numbers, one on 
field observation of the North Carolina crop drier by M. T. Geddings, 
agricultural engineer, Duke Power Co., another on facilities for off-farm 
drying and storing of grains by S. H. Usry, research assistant professor, 
North Carolina State College, a third on improved methods of handling 
seed and grain by Wm. A. Womack, Alabama farmer, and a fourth on 
processing hybrid seed corn by J. W. Weaver, Jr., North Carolina Agri- 
cultural Experiment Station. 

Two concurrent programs have been planned for the afternoon of 
the same day, one on land drainage and the other on rural electrifica- 
tion. The drainage program will include papers on soil permeability 
and drainage by E. A. Schlaudt, USDA Soil Conservation Service; on 
drainage maintenance by J. M. Downing, SCS; on drainage construction 
by Harold Estes, SCS, and on drainage of sugar cane and rice land by 
I. L. Saveson, also of SCS. The rural electrification program includes 
four papers — development of the rural telephone system by E. H. 
Wasson, Southern Bell Telephone and Telegraph Co.; the problem of 
rewiring existing farm buildings by M. B. Penn, Alabama Power Co.; 
the development and testing of a multipurpose refrigerator for farm 
families by U. F. Earp, Virginia Polytechnic Institute, and electrically 
operated chick feeders by Ray Purnell of Quick Frozen Food Lockers, 
Tupelo, Miss. 

Two concurrent programs are scheduled for the forenoon of the 
second day, Friday, February 10, one on irrigation and the other on 
the mechanization of cotton. Six speakers will discuss irrigation sub- 
jects, as follows: survey of recent fruit tree irrigation studies by J. T. 
Bregger, U.S. Soil Conservation Service; research on irrigating vegetable 
crops in the South by L. M. Ware, Alabama Polytechnic Institute; 
irrigation of floricultural crops in the South by H. P. Orr, also of API; 
methods of increasing intake of water on clay and loam soils by T. C. 
Peele, SCS; fertilizer application in irrigation water by J. R. Carreker, 
also of SCS, and irrigation of nurseries in the South by F. S. Batson, 
Mississippi State College. The program on mechanization of cotton in- 
cludes a paper on new techniques in flame cultivation by J. K. Jones, 
Mississippi Delta Branch Experiment Station, another on problems in 
machines and materials in cotton defoliation by Tildon Easley, American 
Cyanamid Co., a third on mechanical cotton strippers in the Southeast 
by W A. Balk, South Carolina Sandhill Experiment Station, and a 
fourth on machines and materials for cotton insect control by Willie R. 
Smith, USDA entomologist. 

Two concurrent programs are also scheduled for the afternoon of 
the same day, on irrigation in the South and on the mechanization of 
peanuts. The irrigation program includes a paper on pumping re- 
quirements by S. A. Canariis, Industrial Supply Corp., another on de- 
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sign of irrigation systems in the Southeast by W. J. Liddell, Sunset 
Engineering Co., and W. D. Howell, Mississippi State College, a third 
paper on irrigation studies by G. E. Zerfoss, Tennessee Valley Au- 
thority, and a fourth paper on farm demonstrations established on pas- 
ture irrigation by J. C. Hundley, Tennessee extension agricultural engi- 
neer. 

The peanut program includes a paper on peanut mechanization in 
Georgia by W. D. Kenney, USDA agricultural engineer, one on peanut 
drying by J. L. Shepard, Georgia Coastal Plains Experiment Station, 
one on harvesting and drying peanuts in North Carolina by G. W. 
Giles and N. C. Teter, North Carolina State College, another on 
mechanization of peanut harvesting in Alabama by I. F. Reed, USDA 
agricultural engineer, and C. M. Stokes, Alabama Agricultural Exper'- 
ment Station, and a final paper on the factors affecting the artifici«l 
curing of peanuts by J. L. Butt, Alabama Agricultural Experiment 
Station. 

A business session of the Section, including the election of new 
officers, will be held immediately following the close of the afternoon 
programs. 

The annual banquet of the Southeast Section will be held on the 
evening of Friday, February 10, at the White House Hotel. 

The meeting will close with two concurrent programs on the fore- 
noon of Saturday, February 11, one of which will be on farm buildings, 
and the other a joint program featuring agricultural engineering, soil 
and water conservation, and soils. 

The farm buildings program will open with a talk by W. Floyd 
Keepers, Barn Equipment Association, on new trends in dairy barns and 
equipment, followed by a paper on an automatic feeding structure for 
hay by H. A. Arnold, Tennessee Agricultural Experiment Station, and 
another on unit cost of farm structures by C. F. Wilkinson, Mississippi 
Agricultural Experiment Station. ; 

The joint program includes seven numbers as follows: progress in 
the development of teaching aids for vocational agriculture by G. E. 
Henderson, University of Georgia; the place of vegetation in water 
disposal by R. Y. Bailey, U.S. Soil Conservation Service; rainfall-runoff 
relationships on a 19.2-acre watershed by J. R. Carreker and A. P. Bar- 
nett, SCS Southern Piedmont Conservation Experiment Station; nitrogen 
spacing experiments with corn by O. H. Long, University of Tennessee; 
nitrogen content of the soil as affected by growth of legumes and 
legume-blue grass combination by C. E. Bortner and P. E. Karraker, 
University of Kentucky; a look ahead at soil conservation problems of 
the southern states by R. H. Davis, chief SCS project plans division, 
and the agricultural potentialities of the South Atlantic coast by C. B. 
Gay, SCS Southern Tidewater Soil Conservation Experiment Station. 


New USDA Cotton Ginning Lab 


EDICATION ceremonies for the new U.S. Cotton Ginning Branch 

Laboratory at Las Cruces, N. M., were held on the campus of the 
New Mexico A. and M. College at Mesilla Park, December 17. The 
laboratory is financed under the Research and Marketing Act. 

Investigations at the new laboratory will be concerned primarily 
with cotton ginning problems peculiar to the region that includes New 
Mexico, Arizona, Texas, and California, especially to low rainfall and 
irrigated areas. 

Establishment of this new laboratory is in response to a fact long 
recognized, that cleaning and ginning machinery and processes devel- 
oped in a humid climate will not always perform as satisfactorily in the 
more arid conditions that exist in many parts of the United States. 
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There are differences, too, in the characteristics of the cotton; in the 
methods of growing and harvesting, as much of the crop is grown un- 
der irrigation; in the amount of foreign material contained in the seed 
cotton, and in other elements that affect cleaning and ginning. 


A subsidiary of the U.S. Cotton Ginning Laboratory at Stoneville, 
Miss., the Mesilla Park branch will study needs for changes and adapta- 
tions in processes and equipment developed at Stoneville to make them 
more useful in the western part of the cotton belt. 


Located adjacent to the campus of the New Mexico A. and M Col- 
lege, the new laboratory will provide an on-the-spot opportunity for 
application of many ginning research developments in this region. Mini- 
mum equipment necessary to the research program, already installed in 
the new structure, includes four different types of seed cotton cleaners; 
a government-type drier and two-stand gin with lint-flue cleaner, and a 
standard density press for baling. Arrangements have been made for the 
storage of seed cotton and cottonseed under various conditions as may 
be desirable for experiments. 

The facilities will not only be utilized widely in practical experi- 
ments in ginning to be conducted at the laboratory but will also be used 
extensively in connection with field studies for uncovering problems of 
ginning in the areas to be served by the laboratory. 

It is expected that cooperative arrangements will be made with states 
in the area interested in ginning problems that can be handled at the 
branch laboratory. Arrangements already have been completed whereby 
New Mexico A. and M. College is furnishing the cotton needed for the 
tests that have been scheduled so far. 

Charles A. Bennett, resident engineer in charge of the U.S. Cotton 
Ginning Laboratory at Stoneville, Miss., since it opened in 1930, has 
been appointed director of all the U.S. Department of Agriculture's 
cotton ginning engineering investigations and will supervise the work 
both at Stoneville and at the new branch laboratory at Mesilla Park, 
New Mexico. Assisting him will be Charles M. Merkel in charge of 
the Stoneville laboratory, and Victor L. Stedronsky in charge at Mesilla 
Park. 

Mr. Bennett's distinguished career in agricultural engineering with 
the Department of Agriculture began in 1926 when he carried on re- 
search on cotton drying at Tallulah, La., inventing and designing sev- 
eral types of driers. 

In 1945 Mr. Bennett was awarded the Cyrus Hall McCormick Medal 
by the American Society of Agricultural Engineers for ‘‘exceptional and 
meritorious engineering achievement in agriculture.” He is a Fellow of 
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the Society and has been a member since 1928. In 1946 the University 
of Nebraska presented him its award, a medal, for distinguished service. 
Among his most recent honors was an award by the Texas Cotton Gin- 
ners Association in September, 1949. 

Victor L. Stedronsky has been assigned as engineer in immediate 
charge of the new U.S. Branch Cotton Ginning Laboratory at Mesilla 
Park, New Mexico. A native of Lake Andes, S.D., Mr. Stedronsky 
went through the grade and high schools there and entered government 
service is the fall of 1930 after several months in industry after his 
graduation from the engineering school at the University of South 
Dakota. He has been a member of ASAE since 1933. 


Washington Section Program Dec. 9 


A. ITS regular meeting on December 9, the Washington (D.C.) 
Section of the American Society of Agricultural Engineers was ad- 
dressed by Howard Bertsch, ‘director, farm ownership division, Farmers 
Home Administration. He gave a very enlightening presentation on the 
policies of his office in the administration of the rural housing program. 
About 50 ASAE members and visitors were in attendance at the meet- 
ing. J. P. Schaenzer, head, electro-agriculture section, technical stand- 
ards division,- Rural Electrification Administration, presided as program 
chairman of the meeting. 


T. A. H. Miller Passes Away 


THomas A. H. MILLER, retired USDA structures engineer and 
former ASAE member, died in Charlottesville, Va., November 2. He 
was well known throughout the country for his work on the design 
of farm structures and for his many publications written for the use of 
farmers, builders and others interested in farm construction and process- 
ing of farm products. Mr. Miller was instrumental in establishing the 
Farm Building Plan Exchange Service of the Department and the state 
agricultural colleges, now in its twenty-first year. He was one of the 
designers of many buildings at the Agricultural Research Center, Belts- 
ville, Md. For two years following June, 1941, Mr. Miller was acting 
chief and chief of the Division of Structures in the Bureau of Agricul- 
tural Chemistry and Engineering, now the Division of Farm Buildings 
and Rural Housing, Bureau of Plant Industry, Soils, and Agricultural 
Engineering. He retired in 1945 because of ill health after 37 years of 
government service. 
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It’s in Washington in June, 1950 — meaning, of course, the encampmeat on the Potomac when agricultural engineers from every section of the 
country descend on the Nation’s Capital for the ASAE annual meeting. One of the main points of interest, of course, will be the U. 8S. Department 


of Agriculture, whose Administration and South Buildings are pictured here with the Potomac River in the background on the right. 


Word from 


these ‘“‘temples of scientific agriculture’ is that the Washington Section of the Society is already well along on plans to make this year’s annual 
meeting one long to be remembered. Going? Of course, you’re going to be there along w’th all the rest of us 
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Freedoms Foundation Honors Wirt 


| jou A. WIRT, (past-president ASAE) was the one man in the 
agricultural engineering profession included among the 200 individu- 
als and organizations honored November 21 by Freedoms Foundation, 
in recognition of their contributions to the American way of life by 
“speaking up for freedom.” 

A brochure in chart form, entitled “Which Road America,” is the 
specific contribution for which Mr. Wirt was honored. Over a period 
of years he has written and spoken extensively on economic and social 
freedom and progress, as influenced by representative government, free 
enterprise, and engineering 

A jury of twenty-one, including state supreme court justices and offi- 
cials of American patriotic societies selected the individuals and organ- 
izations to receive the awards. 

General Dwight Eisenhower presented the awards November 21 at 
the Valley Forge headquarters of the Foundation, located on a colonial 
farm once occupied by General Washington and. his troops. 

Others receiving the awards included editors, writers, cartoonists, 
radio program directors, commencement speakers, and publications. 

The awards included gold medals and cash sums ranging from 
$750 to $2,000. 


Ag Engineering in Career Conference 


GRICULTURAL engineering was represented by J. D. Long, past- 
president of ASAE, at the first all-university career conference to be 
held at the University of Illinois, December 5-8, 1949. The purpose of 
the conference was “‘to interest freshmen as well as upper classmen in 
their own careers at a time when their: courses of study can most easily 
be altered, to impress upon students the importance of making a correct 
vocational choice and to aid them in this choice by giving them a com- 
plete first-hand account of industrial and professional occupations.” 

The conference was conceived and conducted by students. More than 
60 speakers from as many vocations and professions were invited to the 
campus during the conference week to present the employment require- 
ments and possibilities in their respective fields. 

About 150 were in attendance at the one-hour pediod when agricul- 
tural engineering was discussed. Of these, about 50 indicated that they 
were students in the professional agricultural engineering curriculum, 
and about 30 that were students in the mechanized agriculture major. 
The remainder were students in other colleges of the university, high 
school students, and faculty. 

In his talk Mr. Long gave a brief resume of the development of 
agricultural engineering, the five major fields of work it encompasses, 
the several types of work available in each field in public service, indus- 
try, private practice and foreign service, and employment prospects, re- 
muneration, and suggestions on securing employment. Following the 
formal presentation 30 students in the professional curriculum signed 
for individual conferences with Mr. Long. 


Regional Housing Conferences 


c= regional conferences on rural housing are being held to plan 
work authorized under the Federal Housing Act of 1949. The 
southern group on rural housing met in Atlanta, Ga., November 14 and 
15. Attending the conference were agricultural engineers and home 
economists from the extension services and the agricultural experiment 
stations of nine states, and from the USDA Division of Farm Buildings 
and Rural Housing (BPISAE), the Bureau of Human Nutrition and 
Home Economics, Extension Service, and Farmers Home Administration. 

At the opening session the federal specialists discussed the research 
and technical services in farm housing from the agricultural engineering 
and home economics standpoints and the programs of the Farmers Home 
Administration and Extension Service under the Housing Act. Dividing 
into working groups, the conference set up functional requirements, 
structural and material requirements, and requirements for equipment, 
heating, lighting, water supply, and sewage disposal. It also discussed 
farmhouse plans now available for inclusion in the USDA Farm Build- 
ing Plan Service. Emphasis was on rural housing for middle and low- 
income groups. 

A similar meeting in Knoxville, Tenn., November 17 and 18, 
brought together representatives from four states. Rural housing prob- 
lems of the southern Appalachian states were discussed and recommen- 
dations made.* 

During December meetings were scheduled of the northwestern 
group at Portland, Ore., the southwestern group at Los Angeles, Calif., 
and the north central group at Chicago, Ill. The series will conclude 
this month with a meeting of the northeastern group at State College, Pa. 


Illinois Adds Designer to A-E Teaching Staff 


T= University of Illinois recently appointed George E. Pickard, 
formerly assistant and more recently chief engineer of European 
operations of the Massey-Harris Co., Toronto, Canada, as associate pro- 
fessor of agricultural engineering. He will teach advanced undergraduate 
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Necrology 


; WILLIAM AITKENHEAD, professor emeritus of agricultural engineer- 
ing, Purdue University, passed away December 18, at the age of 77. 


He was born at East Kilbride, Scotland, in 1872, and served an 
apprenticeship in metal working there before emigrating to Stratford, 
Canada, in 1893. After brief employment in Canada in the shops of the 
Grand Trunk Railroad, he visited an uncle on a farm at Severy, Kans. 
His uncle interested him in continuing his education. Alternating peri- 
ods of study and work as a mechanic to secure necessary funds resulted 
in his receiving his BS degree in mechanical engineering at Purdue Uni- 
versity in 1902. He next spent 3 years in railway shops at Richmond, 
Va.; fours years in teaching mechanical engineering at Washburn Col- 
lege, Topeka, Kans., and four years teaching mechanical engineering at 
the University of Oklahoma. In 1913 he received his master’s degree at 
the University of Oklahoma and his professional degree in mechanical 
engineering at Purdue University. 


In 1914 Professor Aitkenhead was appointed instructor in farm 
mechanics, in the agronomy department, school of agriculture, Purdue 
University. From this introduction and starting point he continued to 
head and develop agricultural engineering activities at Purdue University 
until his retirement in 1943. In this capacity, in addition to teaching 
and the administration of teaching, extension, and research activities, he 
personally handled important early research and development work on 
pulverizing plows and on hay drying. 


A member of the American Society of Agricultural Engineers since 
1915, he was elected to the grade of Fellow in 1938, and named a Life 
Fellow in 1943. In 1944 he was awarded an honorary Certificate of 
Distinction by the Agricultural Alumni Association of Purdue Univer- 
sity, and his portrait by Randolph Coats was hung in the agricultural 
engineering building and unveiled with appropriate ceremonies. 


and graduate courses in farm machinery design, as well as supervise a 
research program in this field. 


_ Mr. Pickard graduated with distinction from the University of Sas- 
katchewan in 1934, where he majored in agricultural engineering. He 
received a scholarship to the Iowa State College in 1935, where he re- 
ceived his MS degree in agricultural engineering. 


He spent twelve years in France for Massey-Harris. In addition to 
administrative work, Mr. Pickard had a wide experience in field follow- 
up and field research in Europe. His design work included the con- 
ception and supervision in design of several machines, including both 
horse and tractor binders. During the war Mr. Pickard was interned 
as an alien civilian by the German army, and during this period he 
devoted much time to study and to teaching engineering drawing and 
mechanics to young internees. 


Personals of A.S.A.E. Members 


Charles A. Bennett, principal agricultural engineer, in charge of 
ginning investigations at the U.S. Cotton Ginning Laboratory, Stone- 
ville, Miss., was the recipient of an award made September 7 by the 
Texas Cotton Ginners’ Assn. This is one of the first such honors be- 
stowed by the Association, the largest inethe world. The award reads: 
“For the high esteem in which ginners throughout the cotton belt hold 
him, together with the professional engineering contributions made to 
the art of ginning, including the invention of new machines and devel- 
opment of auxiliary processes of ginning and the encouragement of 
their use for the good of the cotton industry and southern agriculture 
in general.” 


Dan M. Guy has just received a well-earned promotion by the Ethy! 
Corp., with his appointment as assistant director of technical service of 
the Corporation’s research laboratories in Detroit. In addition to his 
new duties, Mr. Guy will continue as head of the agricultural section 
of technical service, a position which he has held for four years. Mr. 
Guy has been active in the affairs of the Michigan Area Section of 
ASAE. Recently he was chairman of the Section and was very active 
on the arrangements committee for the Society's 1949 annual meeting 
at East Lansing. 


C. J. Steinbrunner, more recently field service manager, New Idea 
Division, AVCO Mfg. Corp., was recently promoted to product manager 
in charge of hay handling equipment. Mr. Steinbrunner first joined the 
New Idea organization in 1918. 


Morris Whiteman, until recently secretary-treasurer and research as- 
sociate, Rural Housing Advisory Committee for British Columbia, 
University of British Columbia, has accepted appointment as agricu'- 
tural engineer in the Agricultural Extension Service, University of 
Wyoming, Laramie. 
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TORRINGTON NEEDLE BEARINGS 


contribute to comoaet design 


__For high load capacity in restricted space, Torrington 
Needle Bearings are unequalled by any other type 
of anti-friction Bearing. 

Assemblies incorporating Needle Bearings are 
models of engineered compactness, simplicity and 
efficiency. This engineering advantage of Torrington 
Needle Bearings has contributed to important de- 
sign advances in many products. When your prob- 
lem is to secure compact, lightweight design with 
high unit capacity, the Torrington Needle Bearing is 
specially engineered to meet your requirements. 


THE TORRINGTON COMPANY. 


Torrington, Conn. + South Bend 21, Ind. 
~ District Offices and Distributors in Principal Cities of United States and Canada 


RINGS 


ROLLER - STRAIGHT ROLLER + BALL + NEEDLE ROLLERS 
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Applicants for Membership 


The following is a list of recent applicants. for membership in the 
American Society of Agricultural Engineers. Members of the Society are 
urged to send information relative to applicants for consideration of the 
Council prior to election. 


Aaston, Melvin—Sales and service work, Cockshutt Plow Co., 
Regina, Sask., Canada 


Allen, Clyde R.—R. R. 3, Latta, S.C. 

Allen, W. D.—Service dept., Massey-Harris Co. Ltd., Toronto, Ont., 
Canada. (Mail) 73 Howland Ave. 

Anderson, D. T.—Machinery specialist, Dominion Experimental Sta- 
tion, Lethbridge, Alta., Canada. (Mail) 1214 Sth Ave., South 

Anderson, James H.—Research instructor, North Carolina State Col- 
lege, Raleigh, N.C. (Mail) Box 5906 

Bailie, John D.—Engineer, agricultural section, Technical Service, 
Ethyl Corp., 1600 West Eight Mile Rd., Ferndale 20, Detroit, Mich. 


Barrington, John W., Jr.—Territory salesman (trainee), John Deere 
Plow Co., Montgomery, Ala. 


Bartholomew, Adrian J].—Sales engineer, W. R. Ames Co., 150 
Hooper St., San Francisco, Calif. 


Beard, Leland C.—Service supervisor, J. I. Case Co. (Mail) 944 
Katherwood Dr., S. W., Atlanta, Ga. 

Bennett, Roger Q.—Agricultural engineer, Georgia Agricultural 
Extension Service, Athens, Ga. 

Benson, T. Vincent—Assistant engineer, Benson & Steberg, Kenyon, 
Minn. 

Berchenbriter, Gerald D.—Sales trainee, J. I. Case Co., Des Moines, 
Iowa 


Bergstrom, Walter—Graduate student in agricultural engineering, 
State College of Washington, Pullman, Wash. (Mail) Box 697, College 
Station 

Bignall, Richard G.—R. R. 5, Midland, Mich. 

Bittermann, Lawrence A., Jr.—Agricultural engineer, V & E Concrete 
Construction Co., Platteville, Wis. (Mail) R.R. 3 


Blackwell, Stanley R—Engineer, P.F.R.A. Melville, Sask., Canada. 
(Mail) Box 664 

Bondurant, J. A.—Graduate student in agricultural engineering, 
University of Nebraska, Lincoln, Nebr. (Mail) 1420 North 30th St. 

Boone, Sheldon G.—Agricultural engineer, Soil Conservation Ser- 
vice, USDA. (Mail) N. Gardiner St., Scottsburg, Ind. 

Bourbeau, Peter K.—221 Ridgewood Rd., West Hartford, Conn. 

Bowman, Kirk B.—2128 N. Street, Lincoln, Nebr. 

Brethauer, H. J., Jr. —5242 W. George St., Chicago 41, III. 


Bryan, Billy B—Graduate student in agricultural engineering, Uni- 
versity of Nebraska, Lincoln, Nebr. (Mail) 2500 North 


Bullen, Herschel K.—Engineer, Soil Conservation Service, USDA. 
(Mail) 2680 Chadwick St., Salt Lake City, Utah 


Cade, Richard L—Experimental engineer, John Deere Dubuque 
Tractor Works, Dubuque, Iowa. (Mail) Middle Road, R.R. 2, c/o 
Frank Raska 


Carson, Doyle C.—Sales trainee, John Deere Plow Company. (Mail) 
700 8th Ave., S., Nashville, Tenn. 


Chancey, Clarence F.—2302 Glass St., Chattanooga, Tenn. 


Chipperini, Irvin—Agricultural engineer, Soil Conservation Service, 
USDA. (Mail) 245 Poqunnock Rd., Groton, Conn. 


Christensen, Lloyd G.—R.R. 3, Harlan, Iowa 


Christenson, Russell B.—Assistant zone manager, International Har- 
vester Co. (Mail) Box 1388, Havre, Mont. 


Clark, Vernon E.—Secretary and treasurer, Monroe Heating & Sup- 
ply Co. (Mail) 3257 Kelly, Route 1, LaSalle, Mich. 


Cloud, Harold A.—Teaching assistant in agricultural engineering, 
University of Minnesota, St. Paul, Minn. (Mail) 1328 Keston St. 


Coppock, Glenn E.—Agricultural engineer (BPISAE), USDA. 
(Mail) Tillage Machinery Lab., Box 792, Auburn, Ala. 


Darby, James L.—Bruceton Mills, W. Va. 


Davis, John R.—Graduate student, University of Minnesota. (Mail) 
3118 Grand Ave., So., Minneapolis 8, Minn. 


Dodds, Wilbert A.—Junior engineer, Dominion Department of Ag- 
riculture, P.F.R.A. (Mail) Box 420, Moose Jaw, Sask., Canada 


Doles, Donald E.—Progressive student, International Harvester Co. 
(Mail) 3870 Broadway, Indianapolis 5, Ind. 


Dowling, Saint E—Graduate assistant in agricultural engineering, 
University of Florida, Gainesville, Fla. 


Drury, Liston N.—439 East 8th St., Jacksonville, Fla. 
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Duncan, Charles H.—Agricultural engineer, Soil Conservation 
Service, USDA. (Mail) 1102 N. Church St., McKinney, Tex. 

Easley, O. W.—Agricultural engineer, Mississippi Agricultural Ex- 
periment Station, State College, Miss. (Mail) Box 1155 

Edwards, U. Bartlett—State College, N. M. 

Evans, John D.—Salesman, Raleigh Farm Equipment Co., Raleigh, 
N.C. (Mail) P.O. Box 6093 

Falconer, A. C.—Supervisor of drainage, Dept. of Agricultural De- 
velopment for Northern Ontario, Box 30, Cochrane, Ont., Canada 

Fellows, William—Atrchitect, Stanley Thompson Associates, Dormie 
House, Guelph, Ont., Canada. (Mail) Cutten Fields 

Fjarlie, Robin L. I.—Assistant oceanographer, Pacific Oceanographic 
Group, c/o Pacific Biological Station, Nanaimo, B. C., Canada 


Freeman, N. E.—Teacher and’ consultant, Kempville Agricultural 
School. (Mail) Battersea, Ont., Canada 


Goddard, Frederick $.—Blockman, Cockshutt Plow Co., Ltd., Ed- 
monton, Alta., Canada. (Mail) 12134 - 126 St. 

Goel, R. P.—Superintendent, Parsa and Harpore Farms, P. O. 
Lauriya Distt., Champaran Behar, India 

Graham, C. Montrose, Jr—Manager, Westside Farmers Co-op. 
(Mail) Stilson, Ga. 

Gray, Donald R.—R. R. 9, Box 125, Charlotte 2, N. C. 

Gray, Harland J.—Trainee, J. I. Case Co. (Mail) 210 S. W. Edge- 
wood Pl., Cedar Hills, Beaverton, Ore. 

Hadden, Robert L.—Averd, Ga. 


Hadland, Roger J—Arthur R. Hadland & Sons Ltd. (Mail) Box 
888, Powell River, B. C., Canada 


Hanline, Charles F.—Partner, John F. Stambaugh & Co. (Mail) 
45 Mill St., Plymouth, Ohio 

Harbage, Robert P.—Instructor in agricultural engineering, Purdue 
University. (Mail) West Jefferson, Ohio 

Hartstack, Albert W., Jr.—Agricultural engineer, Soil Conservation 
Service, USDA. (Mail) Stanton, Tex. 

Hastings, Gregory M.—Engineer, Dept. of Conservation and Devel- 
opment, Division of Hydraulics, Olympia, Wash. (Mail) 620 E. 11th 
Ave. 

Hayes, William R.—328 Walnut St., El Monte, Calif. 


Heffernon, James O.—Engineer, New Holland Machine Co. (Mail) 
743 N. Franklin, Lancaster, Pa. 


Henderson, Harry D.—Instructor in farm engineering, State Teach- 
ers College, Platteville, Wis. (Mail) 715 Greenwood Ave. 


Henry, Wm. P.—Sales engineer, Central Supply Company, Little 
Rock, Ark. (Mail) 1316 Izard St. 


Hine, John M.—Student in agricultural engineering, Purdue Uni- 
versity. (Mail) R. R. 2, Lebanon, Ind. 

Hodges, Robert R.—Madison County administrative officer, Produc- 
tion and Marketing Adm. (Mail) 1201 Poplar Blvd., Jackson, Miss. 


Holmes, George W.—Assistant agricultural engineer (extension), 
Manitoba Department of Agriculture, Legislative Bldgs., Winnipeg, 
Man., Canada 


. Hore, F. Robert—Drainage supervisor, department of drainage, On- 
tario Agricultural College. (Mail) Department of Agriculture Office, 
Chatham, Ont., Canada 


Huber, Samuel N.—Agricultural engineer, Soil Conservation Serv- 
ice, USDA. (Mail) Box 87, Erie, Kans. . 

Hunley, Edward H., Jr—Steam operating engineer, University of 
California, Davis, Calif. (Mail) P.O. Box 34 

Hurley, Robert B.—Agricultural engineer, Soil Conservation Service, 
USDA. (Mail) Uvalde, Tex. 

Jedele, Donald G.—Extension assistant in agricultural engineering, 
Iowa State College, Ames, Iowa 


Johnson, Herman T.—Farm drainage engineer, Chippewa County 
Road Commission, Sault Ste. Marie, Mich. (Mail) 1202 Seymour 

Johnson, Howard P.—Graduate student in soil and water division, 
Iowa State College, Ames, Iowa. (Mail) Box 501, Friley Hall 

Johnson, Warren B.—Hydrologic field assistant, U.S. Geological 
Survey, 404 Experimental Engineering Bldg., Ohio State University, 
Columbus, Ohio 

Kennedy, Keith M.—Fieldman, Massey-Harris Co., Ltd., Toronto, 
Ont., Canada. (Mail) 222 Coxwell Ave. 

Kimmel, Leonard D.—Service representative, Hamilton Equipment 
Inc., Ephrata, Pa. (Mail) Apt. 5, Wissler Bldg. 

Kiner, John K.—Sales manager, Farm Engineering Sales Inc., Savage, 
Minn. 

Kitchen, Daniel A.—Assistant extension engineer, University of 
Nebraska, Lincoln 1, Nebr. (Continued on page 38) 
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MECHANICS UNIVE 


NOTE: IMPLEMENT MANUFACTURER MUST PROVIDE SAFETY SHIELDS COVERING ENTIRE LINE 
TEER FOR TG Se * SHIELD SHOWN BY RED LINE | 


IMPLEMENT 


Cie 
SO) 
a 


—— 


ADJUSTABLE FROM POWER TAKE-OFF 
- AND 


DRAW BAR HITCH 
LOCATION 


A.S.A.E>S.A.E. 
STANDARDS 


HITCH POINT OF IMPLEMENT TO TRACTOR MUST_~’ A = 
BE ON CENTER-LINE OF POWER TAKE-OFF SHAFT y-—_———~| XY seanne PEDESTAL PIVOTS ABOUT THIS 


POINT AND MUST BE ADJUSTED VERTICALLY 


TYPICAL APPLICATIONS 
1 - 2 Row Corn Picker — Binders — Small Combines 7 
2 Row Corn Picker — Binders — Large Combines — Windrows _ 


1% RA | 


RATED HP, 
T 532 R.P.M, 
10 H. P. 
20 H. P. 


30 H. P. 


Large Balers — Ensilage Harvesters — Roto Beaters — Etc. 


All drive lines can be supplied with safety slip clutches which can be set for any torque needed. 


Operators resent having to stop several times a day to 
remove safety shields, grease plain bearing joints and 
replace the shields — or risk breakdowns. Don’t let them 
blame YOUR machine. Specify MECHANICS Roller 
Bearing UNIVERSAL JOINTS that require, at most, only 


once-a-season lubrication. The operator will leave the 


shields on — and won't blame YOUR MACHINE for 
“joint trouble’ — because MECHANICS joints do not 


waste his time. 


MECHANICS UNIVERSAL JOINT DIVISION 


Borg-Warner @ 2046 Harrison Avenue, Rockford, Illinois 
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Power Transmission Problems 


SOLVED SIMPLY 


Side Delivery Rake 
made by B. F. AVERY SONS CO. 
Louisville, Kentucky 
© STOW FLEXIBLE SHAFTS simplify 

intricate power transmission prob- 
lems by eliminating complex gear- 
ing with its close tolerance and 
alignment difficulties. 


© STOW FLEXIBLE SHAFTS provide 
savings . . . increase design effi- 
ciency and eliminate hazards of 
exposed shaft assemblies. 


© WRITE TODAY FOR YOUR COPY 
of STOW'S NEW BOOK on FLEXI- 


BLE SHAFTING [included in Sweet's 
1950 File for Production Designers). 


LEARN HOW STOW FLEXIBLE 
SHAFTS HAVE BEEN SOLVING 
POWER TRANSMISSION PROB- 
LEMS SINCE 1875. 
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Applicants for Membership 
(Continued from page 36) 
Krauskopf, Oscar E.—Salesman, Krauskopf Bros., Box 153, Fred- 
ericksburg, Tex. ; 
Kriva, John A.—Layout and design engineer, J. I. Case Co., 700 
State St., Racine, Wis. 


Ladd, Thomas B.—Graduate assistant, Florida Agricultural Exten- 
sion Service, Gainesville, Fla. (Mail) 244 E. Flavet III, University 
Station 


Lake, John A.—Director of safety and public health, Illinois Agri- 
cultural Assn., 43 East Ohio St., Chicago, Ill. 

Lamouria, Lloyd H.—Instructor in agricultural engineering, Iowa 
State College, Ames, Iowa 

Lamp, Benson J., Jr.—Instructor in agricultural engineering, Ohio 
State University, Columbus 10, Ohio 

Lampman, William P.—Instructor in agricultural engineering, Uni- 
versity of Saskatchewan. (Mail) P. O. Box 131, Sovereign, Sask., Canada 

Lapp, H. M.—Engineer, Prairie Farm Rehabilitation Adm., P. 0. 
Bldg., Weyburn, Sask., Canada 

Low, Norman R.—Assistant heat treating, Cook Induction Heatiag 
Co. (Mail) 3148 Pluma St., Lynwood, Calif. 

Lunney, Russell 1.—Agricultural engineer, Dominion Experimental 
Station, Lethbridge, Alta., Canada 

Lyman, Paul L.—Research engineer, Kansas State College, Manhat- 
tan, Kans. (Mail) 412 So. 15th 

Manges, Harry L.—Agricultural engineer, Soil Conservation Service, 
USDA. (Mail) Mankato, Kans. 

McConeghy, George, Jr.—Agricultural machine design engineer, The 
National Farm Machinery Co-op, Inc., Bellevue, Ohio 

McLuckie, Thomas, Jr—Chief engineer, McLuckie Farm Drainage 
Co., Coal City, Ill. 

McMaster, R. G.—Northwest regional service manager, Harry Fergu- | 
son, Inc. (Mail) 21301 Telegraph Rd., Detroit 19, Mich. j 

Meerscheidt, Stuart P.—Research fellow in irrigation and drainage, 
Utah State Agricultural College, Logan, Utah. (Mail) College Housing 
Private Trailer 261 


Meroney, J. N.—Manager, product development, research and service 
dept., The John Deere Plow Co. of St. Louis. (Mail) 339 S. Front St., 
Memphis, Tenn. 


Michaelis, Charles F.—Graduate student in agricultural engineering, 
University of California, Davis, Calif. (Mail) c/o Co-op. 

Moffatt, Ralph R.—Sales trainee, Allis-Chalmers Mfg. Co. (Mail) 
R. R. 1, Kerrville, Tenn. 

Molinari, Peter E.—Junior safety engineer, California Division of 
Industrial Safety. (Mail) P. O. Box 291, St. Helena, Calif. 

Moore, Ralph R.—Agricultural engineer, Farmers Home Adm., Den- 
ver, Colo. (Mail) 1642 Franklin 

Morris, James D., Jr-—Muscogee, Fla. 


Mortensen, James E.—Instructor, Atascosa County Veterans Voca- 
tional School. (Mail) Box 216, Pleasanton, Tex. 

Napier, William J.—Tractor and implement distributor, The Stewart 
Co., San Antonio, Tex. (Mail) 41314 E. Courtland St. 

Noland, Charles H.—C. L. Noland & Son, Box 1, Whitesboro, Tex. 

Oakman, Jack H.—Veteran’s instructor, Glen Allan Cons. Line 
School. (Mail) Box 137, Panther Burn, Miss. 

Olson, Walter L_—Agricultural engineer, Soil Conservation Service, 
USDA. (Mail) 11 E. First St., Apt. 4, Fort Scott, Kans. 

Padbury, G. E—Head, hydrology, soil & moisture conservation, 
Dominion Experimental Station, Swift Current, Sask., Canada 

Palmquist, John G.—Belle Plaine, Sask., Canada 

Peterson, Clarence W.—Agricultural engineer, Lake Region Co-op 
Electrical Assn., Pelican Rapids, Minn. (Mail) Box 625 

Phillips, Tommy J.—Draftsman, Farmers Home Adm., USDA, At- | 
lanta National Bldg., Room 604, Atlanta 3, Ga. 

Polston, Oliver $S.—P.O. Box 145, Gainesville, Fla. 

Poulson, George E.—Sales and experimental work, The Massey- | 
Harris Co. (Mail) R. R. 1, Thornville, Ohio 

Pruitt, William O., Jr.—Research assistant in agricultural engineer- 
ing, State College of Washington, Pullman, Wash. (Mail) 14 E. South 
Fairway 

Reaves, Carl A.—Research assistant, University of Missouri, Colum- 
bia, Mo. (Mail) 103 Agricultural Engineering Bldg. 

Roberts, Edwin H.—Veterans instructor, Clarkdale High School. 
(Mail) Pachuta, Miss. 

Robinson, R. L.—Engineer, Dominion Department of Agriculture, 
Prairie Farm Rehabilitation Branch. (Mail) Box 420 P.F.R.A., Moose 
Jaw, Sask., Canada (Continued on page 40) 
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Orr ATOMIC AGE gives some folks 
nightmares that linger long after dawn. Many 
look to the future with doubt, despondency, 
and despair. 


Farmers read the fear-filled headlines, too 


At | —after they have looked at the weather re- 
j port. They have a big stake in our tomorrow, 
but they never forget today’s job—setting a 
“ good table for both rural and urban Ameri- 
per- cans. 
uth 


Modern John Deere Power Equipment 
makes it easier for farmers to raise bumper 
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crops and produce the mountains of meat 
needed to provide an adequate, well-bal- 
anced diet for our people. This abundance of 
food not only helps to safeguard the nation’s 
health, but nurtures happiness and content- 
ment. 


Because of their faith in the land, in 
themselves, and in divine providence, farm- 
ers—who seem to take for granted that each 
new year will be better than the last—set a 
shining example for us all. They face the 
future hopefully—unafraid! 
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Applicants for Membership 
(Continued from page 38) 


Robison, Robert C.—Agricultural engineer, Soil Conservation Ser- 
vice, USDA. (Mail) 202 E. Cecil St., Springfield, Ohio 


Robison, William T.—Research fellow in agricultural engineering, 
Iowa State College, Ames, Iowa 


Rogers, John J., Jr-—Superintendent, Ankeny Experimental Farm, 
Iowa State College, Ankeny, Iowa 


Ross, L. ].—Engineer, Prairie Farm Rehabilitation Office, Kamloops, 
B. C., Canada 


Rush, Edwin M.—Teacher, Shelby County Board of Education, Co- 
lumbiana, Ala. (Mail) Box 304 


Russell, Simon T.—Graduate student in agricultural engineering, 


Iowa State College, Ames, Iowa 


Schmelzer, George L.—Soil conservationist, Soil Conservation Ser- 
vice, USDA. (Mail) 21 Vine St., Gallipolis, Ohio 


8-WAY VALVE 


GIVES OPERATOR COMPLETE 
CONTROL OF SPRAY 


@ Specify Select-A-Spray for your 1950 sprayer 
design. Select-A-Spray mounts on tractor within 
easy reach of operator; controls the spray in left, 
right and center boom sections. Bronze castings 
resist corrosion; disc-type valve assures tight seal; 
ample flow to handle 30 nozzles. Select-A-Spray 
is guaranteed to work perfectly with your spray 
equipment. Write for prices and literature. 


Made by the Makers of 
Delavan Agricultural Nozzles 


40 


Schwieder, Robert A.—Engineer, Dominion Department of Agricul- 
ture. (Mail) Box 420, Moose Jaw, Sask., Canada 


Sconyers, Jack H.—Headland, Ala. 


Shave, Richard O.—Agricultural engineer, Tri-County Electric Co- 
operative, Portland, Mich. (Mail) 118 Hill St. 


Sheumaker, Clinton S.—Farm planner, Soil Conservation Service, 
USDA. (Mail) Box 122, Newton, Tex. 


Slayton, Thomas B.—Agricultural engineer, Crook County Agent's 
Office, Prineville, Ore. 


Smith, Volney H.—Malvern, Iowa 


Spence, John M., Jr.—Assistant manager, Lauderdale County Co- 
operative, Inc., Florence, Ala. 


Stephens, William C.—Sales manager, Hamilton Equipment Co. 
(Mail) 24 Kreider Ave., R. R. 3, Lancaster, Pa. 


Trott, Edward B.—Agricultural engineer, Soil Conservation Service, 
USDA. (Mail) Ft. Cobb, Okla. 


Turner, Donald F.—Junior designer, Min- 
neapolis-Moline Co. (Mail) R.R.2, Milan, 
Ill. 

Turner, James H.—Teacher of agriculture, 
Villa Rica High School (Mail) R. R. 3, Carroll- 
ton, Ga. 

Tyson, Zariel G.—Instructor in agricultural 
engineering, New Mexico A. & M. College, 
State College, N. M. 

Viar, George W.—Field representative, Dy- 
ersburg Production Credit Assn., Dyersburg, 
Tenn. (Mail) R.R. 2 

Waddail, Robert A—Block trainee, The 
Oliver Corp. (Mail) 1020 Bellevue Blvd. 
Memphis, Tenn. 

Wakeman, Lloyd A.—Agricultural engi- 
neer, Soil Conservation Service, USDA. (Mail) 
164 N. Main St., Mt. Gilead, Ohio 


Wallace, Eldridge P.—Vocational agricul- 
ture instructor, Ashland School Dept., Ashland, 
Maine 

Ward, Jesse L—Agricultural engineer, Soil 
Conservation Service, USDA. (Mail) Box 284, 
Mineral Wells, Tex. 

Ware, John L.—Soil conservation engineer, 
SMCO div., U.S. Department of the Interior, 
Jicarilla Apache Indian Agency. (Mail) Dulce, 
N. M. 

Waterman, W. L.—Sales trainee, Massey- 
Harris Co. (Mail) R.R.1, New Brighton, 
Minn. 

Watkins, James D.—Lubrication engineer 
(trainee), McColl-Frontenac Oil Co., Ltd., Cal- 
gary, Alta., Canada. (Mail) 1209 - 21st Ave., 
N. W. 

Wetton, John D.—1829 White Ave., Knox- 
ville, Tenn. 

W hisenant, Robert H.—Engineer, Soil Con- 
servation Service, USDA. (Mail) General de- 
livery, Liberty, Tex. 

Willrich, Ted L—Farm manager and oper- 
ator, Dexter, Iowa 


Word, Johnny—Assistant to sales promo- 
tion supervisor, International Harvester Co. 
(Mail) 1415 Agnes Pl., Memphis, Tenn. 


Yoerger, Roger R.—Instructor in agricultur- 
al engineering, Iowa State College, Ames, Iowa 


TRANSFER OF GRADE 


Busing, W. A.—Service engineer, farm 
equipment customer repair service 50-5-5, 
Montgomery Ward & Co., Chicago, Ill. (Junior 
Member to Member) 

Hazen, Arlen G.—Superintendent, Willis- 
ton Experimental Substations, Williston, N. D. 
(Junior Member to Member) 

Hopkins, R. Bruce—Designer, Allis-Chal- 
mers Mfg. Co. (Mail) 740 Pleasant St., Wau- 
kesha, Wis. (Junior Member to Member) 

Law, W. P.—Associate agricultural engi- 
neer, Clemson College, Clemson, N. C. (Junior 
Member to Member) 

Pickard, George E.—Associate professor of 
agricultural engineering, University of Illinois, 
Urbana, Ill. (Junior Member to Member) 
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Cut Chore-Time Drudger 


UP TO 3 HOURS A DAY 


er ee Poti A 


HERE’S HOW MUCH TIME YOU CAN SAVE! 


@ up tot HOURS with Jamesway Barn Cleaner 
@ up to 30 MINUTES with Jamesway Feed Truck 


Yes, now you can save up to 3 hours every day of the year By Up to 30 MINUTES with Jamesway Stanchions 
with Jamesway’s modern, time-saving equipment. It takes the ; 
hard, back-breaking work out of your chores. Makes it easier 4) Up to 30 MINUTES with Jamesway Water Cups 
for you to give your herd extra attention. Helps you produce : ner 
more milk, cleaner milk .. . increase your dairy profits. 5] Up to 15 MINUTES with Jamesway ventilation 
Stop in and see your Jamesway Dealer the next time you are 
in town. Find out how easy it is to modernize your barn with 
Jamesway plans and equipment. Mail coupon below for free It's easy to install a James- 
time-saving folders. way Barn Cleaner. It fits 
4 y any gutter — any barn. 


, THE SUT ; 
See the Sensational NEW Jamesway Barn SE Gi No indoor pits or cross-gut- 


ters to collect filth. Shield- 


Cleaner with Patented Shuttle Action ARE od sive unit sats outside. 


No wasted stall space. 


pp RC rsa ate cons 


New, sensational, pull-push barn cleaner frees you of daily 
barn drudgery! No more scooping, scraping .. . heavy lifting! 
With the Jamesway Barn Cleaner, you just flip the switch! Valuable JAMESWAY, Dept. A-150 Ft. Atkinson, Wis. 

It cleans your barn cleaner. Amazing new shuttle action whisks a Please send literature on items checked. Tell me how to 
manure from gutter straight to spreader. No endless gutter FREE plans f ds. I pl build ; 
chains to wear out or break. Cleaning paddles fold against nag eneteaty Aah. Lele te Seer eEeS 
steel gutter bar... leave gutter clear when not in use. Ask eo " Dairy Barn O Hog House 0 Poultry House 0 
your dealer for a free demonstration. You'll see why the 
Jamesway Barn Cleaner is the leader. 


Jamesway 


REG. U.S. PAT. OFS 


FT. ATKINSON, WIS. ELMIRA, N. Y. LOS ANGELES 33, CALIF. 


EE 


DONE cites 40040000600 60's ks nrss 608 
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S$ : S$ L K FT NEWS FROM ADVERTISERS 


New Products and Literature Announced by 


AGRICULTURAL ENGINEERING Advertisers 
REINFORCED, WATERPROOF 
PROTECTIVE PAPERS wadcanh Ganccadae ananabapee coment ve 7 
Oliver Corp., Chicago, Ill. An outstanding feature of this unit lies in 
WORTHY OF YOUR ENDORSEMENT the smoothness of operation. It uses a heavy-duty hydraulic pump 
BECAUSE THEY HELP THE 
AMERICAN FARMER DO MANY 

JOBS BETTER, AT LOWEST COST 


The Oliver heavy-duty mower 


a curb lift of 18 in and a bar lift which makes it possible to operate 
the cutter bar in a position 50 degrees below horizontal to 95 degrees 
above horizontal. A hydraulic motor operates the cutter bar unit which 
has 3-inch underserrated sections and heavy-duty rock guards. 


KRAFT for Silos .-- 
hundreds of thousands of a 
silos have served farmers 
d | SALKRAFT for Silo Covers, 
Silo Door-Seals, etc. ie 
RAFT for Hay stac 
v Serres Grain _ 
RAFT for covering 
v —_. loaded trucks or W4 
gons, etc. 
d SISALKRAFT for temporary 
Shade Shelters. 
Od SISALKRAFT for mulching: 


The Blood Brothers K2R Series Universal Joint, a small but sturdy 
universal joint with fully-sealed working parts, has recently been an- 
nounced by Blood Brothers Machine Co., Allegan Mich., and is avail- 
able in complete universal-joint assentblies or in single joints for power- 
farming equipment and industrial and construction machinery. Specially 


¢ SISAL 


4 


beds, etc. 1 f P ultry Blood Brothers K2R series universal joint 
or Fo 
d SISALKRAF designed for severe operating conditions and “dusty” applications, it 
House lining. features a cork washer and retainer on each of the four trunnion beari 
building pa- ork wash i four trunnion bearings 
SISALKRAFT as to seal lubrication in and to keep dirt and grit out of working parts. 
per. Another feature is one-shot lubrication. 
curing con- 
d SISALKRAFT for . . ° 
te. . ‘ P P r . 
SISALATION for insulation The Stow Jiffy Plumber is a new mechanical drain pipe cleaner de- 
d S barrier for veloped by the Stow Mfg. Co., Binghamton, N.Y. This new device 


isture-vapor “44: : ee : z : 
em and other buildings. cleans out pipes, traps in sinks, tubs and basins which are slow to drain 
? 


L- 
ER-ARMORED SISA 
¢ corr for flashings, etc. on 


houses Of other buildings. 


ny other farm uses 
There AT KRAFT Products. 


For complete information write to 


The SISALKRAFT Co. 


205 W. Wacker Dr., Dept. AE, Chicago 6, Ill. The Stow jiffy plumber 
New York 17, N. Y. © San Francisco 5, Calif. 


or are completely clogged. Simply but sturdily constructed, it consists 
: of a handle, turning crank, and flexible shaft which is quickly inserted 
in the drain to be cleaned. By simply (Continued on page 44) 
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which operates the power hydraulic curb and bar lift, giving the blower : 
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When a farmer spends half a day 

ail bolting a cultivator onto his 
[TRACTOR | tractor he loses just that much 
production. And when he takes it off to use his 
tractor for haying or other work he loses some 
more. And, all of it is lost right in the rush season! 


This is happening on thousands upon thousands 
of American farms every year. What the grand 
total of this time and production loss amounts to 
nobody knows. Obviously, it’s tremendous. Cer- 
tainly it’s expensive. 


On many thousands of other American farms 
—those with Ford Tractors and Dearborn Culti- 
vators—the picture is quite different. These culti- 
vators attach to the Ford Tractor at three points. 
After the farmer inserts three pins and secures 
them with snap rings, the job is done. In less than 
60 seconds a skilled operator is on his way to 
the field! 


Furthermore, when weather, soil and crop 
conditions make it advisable to switch from 
cultivating to another job and back to cultivating 
again, there’s little to tempt 
Ford Tractor farmers to “keep 
right on cultivating.” They know 
they can make the switch quick! 
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Aside from “quick-attaching” there are numerous 
other equally ingenious features about Dearborn 
Cultivators and the Ford Tractor. To get additional 
information on this fascinating story, write to us 
direct or get in touch with your nearest Ford 
Tractor and Dearborn Farm Equipment dealer 
who is ready to give you a demonstration of the 
Ford Tractor and the Dearborn Implements engi- 
neered for it. 


DEARBORN MOTORS CORPORATION ¢ DETROIT 3, MICHIGAN 


COPYRIGHT 194, DEARBORN MOTORS CORPORATION 
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MORE INCOME PER ACRE 


MEANS LESS WORK... 
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News from Advertisers 
(Continued from page 42) 


turning the crank the shaft is made to revolve and feed automaticali 
into the drain pipe, picking up lint, hair and other stoppages for eal 
removal. 


Blood Brothers safety shield: This is a new development by Bloug 
Brothers Machine Co., Allegan, Mich., for the front unit of power-takl 
off assemblies, which meets the demand for a shield which is a perm 
nent part of the universal joint and gives complete protection to tw 
machine operator at all times. It is hoped that it will eliminate may 


horough mixing 
eet ful placing anc : 


Ne 


Blood Brothers power take-off safety shield 


of the accidents that result from operators either losing or mislayin 
removable safety guards when oiling or connecting power take-off assem 
blies. This safety shield will hereafter be a regular part of the PT) 
units manufactured by Blood Brothers. 


j 
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Stow Jiffy Tool. The Stow Mfg. Co., Binghamton, N. Y., has de] 
veloped two new power units —the Jiffy Tool and the Speed Jiffy! 
These low-cost, portable machines are ideal for shops, plants and home| 
workshops. Both can be used for polishing, routing, brushing, grind. 
ing, buffing, drilling, filing sanding and a variety of other jobs. The Stor} 


EARNING the alphabet is tough at first but once Jiffy Tool is a floor model supported on three casters, which delivers \\} 
hp at 1750 rpm through a 5-ft flexible shaft. The motor unit operates off 


mastered it becomes so easy that it gives rise to of a standard 110-v, 60-cycle, single-phase a-c circuit. Where greater 
the saying, “Simple as A,B,C!” i 


Making quality concrete is like that. Once the 
x basic principles and procedures are mastered it is 
ae as simple as A,B,C. 

By applying these easy-to-follow principles and 
procedures agricultural engineers can design: 


1. Concrete of great durability 
2. Concrete that will resist severe wear 


3. Concrete that will make the most eco- 
nomical use of labor and materials 


Remember, designing quality concrete is good busi- 
ness. Now, more than ever, a good job is your best 
salesman. It gives farmers the benefit of labor- 
saving, feed-saving, money-saving construction. It 
builds your reputation and sells more jobs for you. 


The Stow jiffy tool 


The simple, easy-to-follow methods and proce- 
dures for obtaining quality concrete are described 
cd in a free, illustrated, 70-page booklet, ‘Design and 
Control of Concrete Mixtures.” This booklet contains 
many helpful suggestions for obtaining quality con- 


power output is required, % and 14-hp units are available at highet 
cost. For more complex operations, Stow offers the speed Jiffy whic 
has three speed variations, 1000, 1750 and 3000rpm. These speté 
changes are obtained merely by altering the plug-in position of the 
flexible driveshaft. The Speed Jiffy features an automatic tensioning 
belt; no adjustments in the belt are necessary. 


crete for any farm purpose. Write today for your ~ ee 


copy. Distributed only in United States and Canada. Baldwin-Rex Chain Bulletin. Chain Belt. Co., Milwaukee, Wis., hs 
just published a bulletin (No. 49-3) describing and illustrating Baldwin- 


PORTLAND CEMENT ASSOCIATION iiss. te four svaisbie per of doubleitch voller chin sn 


wide range of attachments are illustrated, including special double-duty 


ake 
a ae 


Dept. 1-1, 33 W. Grand Ave., Chicago 10, Ill. 


A national organization to improve and extend the uses of portland cement 
and concrete through scientific research and engineering field work 


ad 


sprockets, which considerably lengthen the life of the chain. Complete 
specifications, price lists, and maximum working load tables are als 
given. 
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It is just as wasteful to over-power a 
job as to under-power it. Here’s a low- 

oes cost way for family farms to have the 
- et right size tractor for each assignment. 


Every farm has jobs the Allis-Chal- 
mers Model G Tractor will do better 
or at lower cost than any other kind of 
power. On many farms, the Model G 
solves every power need. . . with a wide 
variety of quick-hitch, front-mounted 
implements including plows, bedders, 
planters, seeders and cultivators. 


By 

UD as eee 
8.5 ‘ae 

4 me Pi ia 


On farms which now have larger 
tractors, the Model G handles light 
jobs on quarts of fuel instead of gallons. 
‘ ; : " Leen ee passe During busy seasons, this extra source 
REE ; y x  geelieeie  BE A s e ee : ° 
ae “> 7 SY) TR Coes of power can prove “worth its weight 
a <_< at eee ener’ §=©=6 in gold.” 
tes off oe “8 ~~ a Ke eee oh at a R ee . 
preater 


ee Ta et Reins? a Ce Sis Sod e 
- eas Sete 7 me ik la A Sif Fare Bact ‘For Any Size or Type Farm 

Actually, the rear-engine Model G 
is now used for all kinds of farm work— 
on all kinds of crops—on all sizes of 
farms. 


In one general farming community, 
for example, more than 150 owners now 
. Ps. s : rs use Model G Tractors. They mow with 
ian tt (ee Sa @ a field-weight 5-foot mower. . . plant 
ew ay > Ne Re =e corn or cotton up to the capacity of 
any 2-row planter. On many farms, 
these two jobs alone—mowing and 
planting—more than justify invest- 
ment in a Model G Tractor. 

For all jobs on some farms. . . for 
some jobs on all farms. . . to completely 


power the family farm, the practical 
solution isa.... 


ine G Tractor 


an 


Rear Eng 


a IN 
TO BETTER FARMING > 


TEMOHE PROFIT Y 


_( AILLIS-CHALMERS 


TRACTOR DIVISION . MILWAUKEE 1, U.S. A. 
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Wisconsin engineers have found through long ex- 
perience and experimentation that the best place 
to put the magneto, not only for convenient acces- 
sibility but for better ignition performance over an 
extended period of time is on the OUTSIDE... 
with an independent, direct drive from the engine 
to the Magneto. The Rotary Type high tension 
magnetos used on Wisconsin Air-Cooled Engines 
provide the greatest protection against ignition 
troubles because the Magneto itself is a complete, 
independent operating unit that doesn't rely on an 
unrelated part of the engine for its successful oper- 
ation. It's tightly sealed against dust and moisture, 
of course, so it isn't affected by wet weather or 
snow and there is no chance of it getting “fouled 2-Cylinder 
up". And it’s equipped with an Impulse Coupling 7 to 13 hp. 
that provides a quick, hot spark for easy starting = 

in any weather, in any climate — a feature that 
can't be incorporated in a flywheel-type magneto. 


Yes, the MAGNETO is important . . . both as to 
type and placing on the engine. It's the right kind 
and in the right place on Wisconsin Heavy-Duty 
Air-Cooled Engines. Specify ‘‘Wisconsin" for your 


to 30 hp. needs. V-type 4-cylinder 
3 to 30 hp. power needs so 


Specify... 
TUTHILL 


MODEL 5-W 


The Pump for Your 
Weed and Pest 


Control Equipment 


No other pump for tractor spraying outfits combines these 
practical advantages of the Tuthill Model 5-W in one 
compact unit: 


@ Direct-mounted on power take-off. 
Adaptable to pulley drive. 


Compact . . . close-coupled design. Over-all dimen- 
sions ... 41%” x 514” x 6%”... Net weight 121, Ibs. 


e 
a 
@ Fits 1%” or 13%” spline shafts. 

@ Pressure range from 0 to 150 pounds per square inch. 
ae 

e 

7 


Delivers 5 g.p.m. at 100 p.s.i. at 550 r.p.m.; 16 g.p.m. 
at 100 p.s.i. at 1750 r.p.m. 


Built of highly corrosion-resistant materials to handle 
a wide variety of spray liquids. 


Self-priming . . . self-lubricating. 
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Personnel Service Bulletin 


The American Society of Agricultural Engineers conducts a Personng 
Service at its headquarters office in St. Joseph, Michigan, as a clearing @ 
house (not a placement bureau) for putting agricultural engineers seek. 
ing employment or change of employment in touch with possible em ploy. # 
ers of their services, and vice versa. The service is rendered without 
charge, and information on how to use it will be furnished by the Society, ™ 
The Society does not investigate or guarantee the representations mage Mm 
by parties listed. This bulletin contains the active listing of ‘‘Positions 
Open’’ and ‘‘Positions Wanted’’ on file at the Society’s office, and infor. 
mation on each in the form of separate mimeographed sheets, may he 
had on request. ‘‘Agricultural Engineer’ as used in these listings, is not See 
intended to imply any specific level of proficiency, or registration, o@ 
license as a professional engineer. a 


See 
— ee 


Note: In this Bulletin the following listings still current and pre - 
viously reported are not repeated in detail; for further information see 
the issue of AGRICULTURAL ENGINEERING indicated: 


Positions OPEN (1949): May—O-668, 669. AUGUST—O-34-675, ¥ 
34-678, 59-680. SEPTEMBER—O-84-681, 84-682, 88-683. OCTOBER 
—O-51-685, 122-686, 121-687. NOVEMBER—O-85-689, 127-690, 
DECEMBER—O- 165-691. 


PosITIONS WANTED (1949): APRIL — W-239, 243, 247, 248 
MAY—W-258, 268, 271. JUNE—W-278. * JULY—W-288, 292, 297, 
299. AUGUST—W-724-304, 60-310, 57-311. SEPTEMBER—W-67-312, 
OCTOBER—W-90-314, 98-315, 111-316, 116-318. NOVEMBER—W. 
119-319. DECEMBER—W-128-321, 152-322, 145-323, 146-324, 151. 
325, 105-326, 137-327, 157-328, 97-329, 161-330. 


NEW POSITIONS OPEN 


DESIGN ENGINEER for development work on tillage, planting, and 
cultivating implements with a major full-line manufacturer. Midwest 
location. BS deg in agricultural or mechanical engineering, or equivalent. 
Prefer man with 5 yr experience in implement design, farm background | 
and usual personal qualifications for commercial work in design. Salary 
open. O-189-692 


AGRICULTURAL ENGINEER for work in farm structures and soil 
and water management field in growing commercial organization offering 
widely diversified farm services. Midwest location. BS deg in agricultur- 


al engineering, or equivalent. Prefer man with farm background, leader- PULVER 
ship, and sales ability. Liberal employment policy, pension trust, group celled | 
hospitalization and life insurance. Age 22-30. Salary open. O-194-693 sprea di 
ASSISTANT AGRICULTURAL ENGINEER for research on spraying perfect 
equipment, other field machinery problems, and possibly also water ing exf 
utilization in a southern state agricultural experiment station. BS or 
MS deg in agricultural or mechanical engineering, or equivalent. Prefer 
man with farm background and familiarity with farm machinery. Usual aeenan ans 
personal qualifications for public service employment in research. Op- E 
portunity for advancement up to individual. Age 25-40. Salary $3840. : 
O-195-694 ! 
GRADUATE ASSISTANT for part-time work as instructor in agri- [p) FLARED 
cultural engineering, while carrying up to 12 credit hours of graduate BM) creasec 
work, in a state college in the Southwest. BS deg in agricultural engi- upper | 
neering or equivalent. Prefer man with farm background, good health 4 ; 
and scholastic record, initiative and dependability. Position open Feb. 1. 9 first. Si 
Salary $100 mo, 9-mo basis. O-197-695 ; rear pc 


INSTRUCTOR in agricultural engineering, to teach farm machinery, 
farm power, and soil and water conservation to agricultural students in 
a state college in the Southwest. BS or MS deg in agricultural engineer- 
ing, or equivalent. Prefer man with farm background, good health, ini- 
tiative and dependability, reasonably good speaking ability and personali- 
ty. Can take 4 credit hours of graduate work per semester. Position 
open Feb. 1. Salary $2700 - 3000, 9-mo basis. O-197-696 


ASSISTANT CHIEF ENGINEER for tractor engineering division of @ 
farm equipment manufacturer in Canada. BS deg in agricultural or 
mechanical engineering, or equivalent. Prefer man with considerable 
engineering experience on farm tractors and related equipment, and 
personal qualifications for engineering leadership in the engineering side 
of the farm equipment business. Salary open. O-201-697 


NEW POSITIONS WANTED 


EXTENSION, management, service or teaching in power and ma- 
chinery, farm structures, or soil and water field, in public service oF 
industry in eastern or midwestern location. BS deg in agricultura! en 
gineering expected February 20, University of Maine. Experience 3 
welder in shipyard, 8 mo, and in farm work during summers wh'le it 
college. War service as pilot in U S Naval Air Corps. Married. Age 26. 
No disability. Available Feb. 20. Salary $3000. W-164-331 


DEVELOPMENT, extension, management, service, teaching, or writ- 
ing in power and machinery, rural electric, or soil and water field, with 
manufacturer, processor, or farming operation. Any location. BS deg 
in agricultural engineering, 1949, A & M College of Texas. Experience 
in maintenance and operation of equipment and recording results with 
experimental crops at Texas Agricultural Experiment Station, W inter 
Haven, 24 mo. Repair and maintenance of canning tables and ma- 
chinery, supervising farm fencing crew, and truck and tractor operation 
with California Packing Co. at Crystal City, Texas, 2 mo. Instructor in 
agriculture, Ascosa County Veterans Vocational School since graduation. 
Single. Age 21. No disability. Available on 3-week notice. Salary 
$3000. © W-138-332 

SALES OR SERVICE in power and machinery or rural electric ‘ield, 
in private industry, in Midwest or Southwest. BS deg expected Jan. 29, 
Clemson College. General farm background. One summer in landscape 
work. War service in Army Air Corps, 2 yr. Married. Age 23. No dis- 
ability. Available Feb. 10. Salary open. W-174-333 


(Continued on page 48) 
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It will pay you to know about these 
outstanding features because they 
mean faster, easier manure spreading 
with greater economy. A visit with 
your local NEw IDEA Dealer or a direct 
request for literature will give you 
more reasons why NEw IDEA is the 
popular choice of farmers everywhere. 


PULVERIZING DISTRIBUTOR does an unex- GROUND WHEEL DRIVE develops tremendous GREATER CONVENIENCE with controls easily 
celled job of pulverizing and wide, even power for cylinders and distributor. Direct reached from tractor seat. Adjustable foot 
spreading. An original New idea invention — axle feed controls number of loads spread supports front of spreader, saves time and 
perfected by fifty —— “ spreader build- per acre. labor in hitching. 
ing experience. 


. i ee», . 


FLARED NON-CHOKING BED makes for in- 
creased capacity, easier loading. Wide 
upper cylinder clears out top port of load 
first. Steel arch supports and braces entire 
| rear portion of machine. 


03 +e <9 RIM a aie: 5.0 ecu ae 


RUGGEDLY CONSTRUCTED to withstand hard- 
est usage. Angle steel framework is lined 
with select and treated yellow pine, torgue 
and grooved then riveted in position. 


MADE IN THREE SIZES to meet every require- 
ment. Tractor spreaders in 60 and 90 bushel 
capacities; horse drawn 4-wheel spreader 
in 70 bushel capacity. 


LIME SPREADING ATTACHMENT available for 
New IpeA Spreaders handles all types of 
pulverized materials. 
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East or 
a West 
im TeeJet’s TeeJet popularity is nationwide. 


> TeeJets are the preferred nozzles 
Best for all agricultural low pressure 


spray operations, because: 


ae @ TeeJet nozzles are precision made for 
a spray uniformity. 

@ Uniform atomization gives coverage 
with minimum driftage. 

@ Orifice tips and strainers in all 
capacities . . . interchangeable 
without removing body from boom. 
@ “Lap edge" spray pattern as- 
sures even distribution. 

@ Patented V-groove protects ori- 
fice against bumping. 

@ V-groove provides easy spray 
direction alignment. 


Write today for the TeeJet 
catalog — Bulletin 55. 


SPRAYING 
SYSTEMS CO. 


3226 RANDOLPH STREET 


BELLWOOD, ILLINOIS 
(Suburb of Chicago) 


3 A Handsome, Permanent Binder 
Be for AGRICULTURAL ENGINEERING 


The ONLY binder that 

opens flat as a bound book! 

Made of durable imitation leather, 

nicely stamped on front cover and back- 

bone, with name of journal and year 

and volume number, it will preserve 

your journals permanently. Each cover holds 12 issues 

i (one volume). Do your own binding at home in a few 

i: minutes. Instructions easy to follow. Mail coupon for 
full information, or binder on 10-day free trial. 


Seeesseseesseeeaseenes MAIL COUPON TODAY sseeseseuceusanase 


SUCKERT LOOSE-LEAF COVER CO. 
234 West Larned St., Detroit, Mich. 


erent 


Mail POSt Paid eceeceercsrineiscenenrrnarsrnennnenrninnedinaders for Agricultural 


EL OCDE. RETO cai 
ros Will remit in 10 days or return binders collect. 


(ERS 5 Mies Oc FE cS en ce ae 


SE idee eet icaaet natin saitiee 


| ER RCP Micon eyes t on eed meee Rte ites 


ne} ao aenepememie ysis 


AMuuvrscncnncucrevtnaag eget teeter 


PROFESSIONAL DIRECTORY 


See ee ee OTT MUMUIUUMA MMMM 


OLSON MANAGEMENT SERVICE 


Drainage and Erosion Control Engineering, Structure Design, 

Farm Architectural Service, Work Simplification Studies, 

Product Application Engineering, Management, Soil Surveys, 
and Testing. 


904 W. Stephenson St., Freeport, Ill. Tel. State 260) 


Teoma vw Om 


FRANK J. ZINK ASSOCIATES 


Agricultural Engineers 
Frank J. Zink Earl D. Anderson 
W. Floyd Keepers Wendell C. Dean 
Development - Design - Research - Markets - Public Relation; 
BoarD OF TRADE BLDG., CHICAGO 4, ILLINOIS « « Tel. HArrison 7-072 


RATES: Announcements under the heading ‘‘Professional Directory’’ jp 
AGRICULTURAL ENGINEERING will be inserted at the flat rate of 
$1.00 per line per issue; 50 cents per line to A.S.A.E. members. Mini- 
mum charge, four-line basis. Uniform style setup. Copy must bk 
received by first of month of publication. 


PERSONNEL SERVICE BULLETIN 
(Continued from page 46) 


DEVELOPMENT, management, or service work in power and ma- 
chinery or soil and water field with federal agency or private industry. 
Any location. BS deg in agricultural engineering, 1947, South Dakota 
State College. Farming, 5 yr, service engineer 4 mo, irrigation engineer 
5 mo. Single. No disability. Available naw. Salary open. W-175-334 


DEVELOPMENT or other work in flood control or water management 
in federal agency or private industry, preferably in western half of USA, 
or in South America. BS deg in agricultural engineering expected Feb 1. 
War non-commissioned service 2% yr in Army Air Corps as radio op- 
erator. Married. Age 30. No disability. Available Feb. 15. Salary 
open. W-179-335 


DEVELOPMENT, sales, or service in power and machinery field, with 
manufacturer or distributor, preferably in Midwest. BS deg in agricul- 
ture 1948. BS deg in agricultural engineering expected Feb. 1, 1950, 
University of Missouri. Machine operator 2 yr. Laboratory assistant, 
Psychroenergetic Laboratory, part time while in school. War service 
nearly 3 yr as naval aviator. Married. Age 27. No disability. Avail- 
able Feb. 1. Salary $3000. W-171-336 


DEVELOPMENT, management, or research in power and machinery, 
farm structures, or product processing field, in college or experiment 
station, or with manufacturer. BS deg in mechanical engineering, 1948, 
Cornell University. Prefer location in Central or Northern area of 
United States. Dairy farm and nursery experience. USDA grain stor- 
age investigations, 2 mo. Also clerical experience. War service 1% yr 
in Army Air Corps. Married. Age 25. No disability. Available now. 
Salary open. W-177-337 


DESIGN, development, research, or writing in power and machinery, 
farm structures, or product processing field, with college or industry, 
preferably in Southwest. BS deg in agriculture, University of British 
Columbia, 1949. Farm background. Aircraft and engine experience 3 yr. 
Building construction, 5 yr. War service in Air Force technical services. 
Single. Age 27. No disability. Available now. Salary $3500. W-190-338 


DEVELOPMENT, extension, sales, service, or teaching in power and 
machinery field, in public service or private industry, preferably in West, 
Midwest, or Southwest. BS deg in agricultural engineering expected in 
February, University of Illinois. Experience in spray painting and as- 
sembly of railway and highway mowers, 1% yr; forge shop punch press 
operator and heater for hammer, 1% yr; machinist, Naval ordnance 
plant 1% yr; instructor, Naval radio school 1% yr; part time work in 
agricultural engineering department while in school, assembling farm 
machinery and assisting in research on corn drying. War service in 
Navy, over 2 yr. Married. Age 34. No disability. Available Feb. 12. 
Salary $3000. W-202-339 


New Federal and State Bulletins 


Beef Cattle Housing Requirements, a report by the Animal Hus- 
bandry Committee, Rutgers University Farm Buildings Institute. New 
Jersey Agricultural Experiment Station (New Brunswick) Bulletin 746 
(May, 1949). A concise summary of current recommendations on the 
subject for the central and eastern sections of the United States. It 
covers location, functional requirements, costs, and economy of opera 
tion, for both open front and closed structures. 


Wood Fibre Diatomite Concrete Light-Weight Building Material 
by Walter R. Frieberg. Idaho (Moscow) Agricultural Extension Bulle- 
tin 179. 

A mixed diatomite, sawdust, and clay aggregate is advocated 4s 
producing a concrete of lighter weight, and better insulating quality, 
than sand and gravel aggregate; and providing satisfactory strength 
without excessive use of cement, as in the case of ordinary sawdust 
concrete. Diatomite is low in cost in Idaho and many other parts of 
the West where it can be strip-mined or quarried locally. 
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